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1. INTRODUCTION 

SES Construction and Fuel Services LLC (SCF) under contract to the U.S. Army Corps of Engineers 
(USACE) Savannah District (Contract No. W912HN-12-D-0021, Delivery Order No. 0007) has 
conducted screening-level site investigations at various U.S. Air Force (USAF) facilities in the United 
States.  These site investigations were conducted to determine the presence or absence of perfluorinated 
compounds (PFCs) in the environment at the sites.    

PFCs are a class of synthetic fluorinated chemicals used in many industrial and consumer products, 
including defense-related applications.  In 1970, USAF began using aqueous film forming foam (AFFF), 
firefighting agents containing PFCs, to extinguish petroleum fires.  AFFF may contain perfluorooctane 
sulfonate (PFOS), and some PFC-based AFFF constituents may further degrade into perfluorooctanoic 
acid (PFOA).  Releases of AFFF to the environment routinely occur during fire training, equipment 
maintenance, storage, and use.  PFOS and PFOA were included on the U.S. Environmental Protection 
Agency’s (EPA) third Contaminant Candidate List (CCL).  The CCL is a list of contaminants not subject 
to any national primary drinking water regulations, that are known or anticipated to occur in public water 
systems (PWSs), and that may require regulation under the Safe Drinking Water Act.  Six PFCs, 
including PFOA and PFOS, are listed in the EPA Proposed Unregulated Contaminant Monitoring Rule 
(UCMR).  The rule would require PWSs to monitor for these chemicals from 2013 through 2015.  The 
UCMR is the primary source of occurrence and exposure information the EPA uses to determine whether 
to regulate a contaminant.  EPA also used data collected from toxicity studies on monkeys and rats to 
derive an interspecies correction factor to develop provisional health advisories (PHAs) for PFOS [0.2 
micrograms per liter (μg/L)] and PFOA (0.4 μg/L) to protect humans against potential risk from exposure 
to these chemicals through drinking water.  Additionally, EPA Region 4 calculated Residential Soil 
Screening Levels (RSSLs) for PFOS [6,000 micrograms per kilogram (µg/kg)] and PFOA (16,000 µg/kg) 
using the Superfund program’s risk-based Regional Screening Level calculator.  Although manufacturers 
have reformulated AFFF to eliminate PFOS, the EPA continues to permit the use of PFOS-based AFFF, 
and the USAF maintains a significant inventory of PFOS-based AFFF product.   

The investigations for this project were conducted to determine whether PFCs were present at the selected 
USAF facilities, and if so, at what concentrations.  The goal was not to determine the nature and extent of 
contamination but to determine whether further investigation is required based on the presence of PFCs 
and their relative concentrations.  In addition, materials used by the general public are potential sources 
for the release of PFCs to the environment.  This study was intended to determine only the presence or 
absence of PFCs at the selected sites and was not intended to differentiate between releases from facility 
operations from other potential sources.  In addition, the USAF assumes that fire training areas are likely 
to be contaminated with PFCs because of the history of AFFF use, and these sites will be evaluated under 
a separate program. 

Sample media evaluated at each site included surface/subsurface soils (vadose zone in the source area), 
groundwater (from existing monitoring wells), and surface water/sediment (if applicable).  The methods 
of sample collection and laboratory analysis met a minimum level of quality and completeness to achieve 
comparability across the sites and over time.  A generic quality assurance project plan (QAPP) (SCF, 
November 2013) was prepared in accordance with EPA guidance (EPA, March 2012) and Air Force Civil 
Engineer Center (AFCEC) protocols.  The standard operating procedures and protocols used in this 
investigation were derived from or were in accordance with EPA guidance documents. Field sampling 
plans in the form of addenda to the project QAPP were generated for each facility detailing the activities 
to be conducted at the selected sites.   

This site investigation report details the activities conducted at Eielson Air Force Base (EAFB), Fairbanks 
North Star Borough, Alaska.  EAFB is in the southeast portion of Alaska, approximately 20 miles 
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southeast of Fairbanks.  Figure 1 (Appendix A) shows the location of EAFB.  SCF personnel conducted a 
site reconnaissance on April 2 and 3, 2014, to identify potential PFC usage areas and to select sites for 
further evaluation.  A total of 10 sites were identified as potential PFC source areas based on information 
provided by the Environmental Restoration Program (ERP) office, site operational history, known or 
potential release of materials containing PFCs at the sites, and interviews with personnel from base 
operations, the EAFB fire department, stormwater management, and AFFF systems maintenance.  The 10 
sites were ranked based on potential for PFC contamination, and logistical access.   
 

 South Ramp Spray Test Area – Spray pattern tests were performed after 1980s on Taxiway H. 
Priority Ranking = 1.  Potential for PFC is high.  Logistical issues include access to active 
taxiway and underground utilities.  

 KC-135 Fire – AFFF was used to extinguish a KC-135 fire on the apron directly north of 
Taxiway C in 1989.  Priority Ranking = 2.  Potential for PFC is high.  Logistical issues include 
access to active taxiway and underground utilities.  

 Former Ball Field Spray Test Area – Spray pattern tests performed on an old ball field north of 
Fire Station #1 (Building 1206) in the 1980s.  Priority Ranking = 3.  Potential for PFC is high.  
Logistical issues include access to active taxiway and underground utilities.  

 Garrison Slough – Entire base uses sheet flow and permitted injection wells to manage its 
stormwater with Garrison Slough as the main stream to possibly remove sheet flow that doesn’t 
evaporate. Priority Ranking = 4.  Potential for PFC is high.  Logistical issues include 
underground utilities. 

 Foamed Runway – The entire runway was foamed with AFFF in preparation for the landing of a 
KC-135 with possible stuck landing gear.  Priority Ranking = 5.  Potential for PFC is high.  
Logistical issues include access to active taxiway and underground utilities.  

 Building 1348 Paint Booth – Foam residue was found in wet fire suppression system piping. No 
known release. Priority Ranking = 6.  Potential for PFC is low.  Logistical issues include access 
to the building and underground utilities.  

 Building 1171 – AFFF was accidentally released from a sprinkler in the mechanical room. It is 
supposed to be a wet system, but a small amount of foam was found on floor after the release. 
Priority Ranking = 7.  Potential for PFC is low.  Logistical issues include underground utilities.  

 Ten AFFF Hangars – Ten hangar buildings have AFFF fire suppression systems. No AFFF 
system personnel have been at Eielson AFB more than three years, so there is limited knowledge 
of testing or release history. They knew of no releases from the hangars. They plan to perform 
system tests sometime this summer. Priority Ranking = 8.  Potential for PFC is low.  Logistical 
issues include underground utilities.  

 Former Fire Training Area – AFFF was used in training exercises. The facility is unlined. Priority 
Ranking = 9.  Potential for PFC is low.  Fire training areas were not eligible for investigation as 
part of this project.  

 New Fire Training Area – AFFF was used in training exercises. The facility is lined. Priority 
Ranking = 10.  Potential for PFC is low.  Fire training areas were not eligible for investigation as 
part of this project.  

 
The four top ranking sites were selected for additional investigation to determine if PFCs were present in 
the environment, and if so, at what concentrations.  These four sites were chosen for additional 
investigation: 

 Site 1 – South Ramp Spray Test Area; 
 Site 2 – KC-135 Fire; 
 Site 3 – Ball Field Spray Area and Garrison Slough; and 
 Site 4 – Foamed Runway. 



3 
Q1062.0007  2/23/15 

The four selected sites had confirmed or suspected releases of PFC-containing materials, and could be 
accessed with minimal impact to base operations. 
 

2. ENVIRONMENTAL SETTING 

The following regional and base-specific information is taken from the Draft Conceptual Site Model for 
Eielson Air Force Base, Alaska (AECOM, May 2013). 
 

2.1 SURFACE WATER 

Garrison Slough is the primary surface water pathway for runoff at EAFB.  Surface water runoff is 
drained by surface sheet flow across EAFB and evaporates or ultimately drains to Garrison Slough. 
Garrison Slough flows off of EAFB north into wetlands that eventually flow into the Tanana River. 
 

2.2 GROUNDWATER 

2.2.1 Regional Hydrogeology 

Much of Alaska is underlain by bedrock, and Quaternary sediments accumulate only in stream valleys.  
EAFB is in the Tanana Basin in the valley of the Tanana River, bordered on the north by the Yukon-
Tanana Upland, which is characterized by rolling hills and small mountains, and the Alaska Range to the 
south.  In this area, Quaternary sediments consisting of loess are found on the low hills and lower slopes, 
some of them reworked and redistributed downslope, and of alluvium found on the valley bottoms. 

The consolidated rocks in the area of EAFB are part of the Birch Creek Schist of Precambrian age.  This 
unit is primarily slaty to schistose although it includes quartzite and quartz veins (Cederstrom, 1963).  
The schist weathers to silt and clayey silt.  The weathering product has been described as yellow clay in 
drill logs.  The weathering zone may be relatively thick, 150 feet or greater.  These rocks were folded and 
metamorphosed, folded again during the Middle Tertiary, then eroded until a mature landscape 
developed.  During the Pliocene, these rocks were uplifted, and more erosion took place, depositing 
auriferous gravel in some areas.  Because thick sediment accumulations are present in the Tanana Basin, 
bedrock is several hundred feet deep in the middle of the valley.  The alluvium is thin or not present on 
the hill slopes, and in these areas, bedrock may be at or near the ground surface.   

The term Birch Creek Schist has been used for all older Precambrian metamorphosed sedimentary rocks 
consisting primarily of quartzite, quartzite schist, quartz-mica schist, mica schist, feldspathic and chloritic 
schists, minor carbonaceous and calcareous schist, and crystalline limestone (Cederstrom, 1963).  Rocks 
exposed on the slopes and hills of the Yukon-Tanana Uplands range from amphibolite to green schist 
facies.  They have been referred to as the Quartz and Pelitic Schist of the Yukon-Tanana Upland and 
correspond to the Fairbanks Schist of the Fairbanks Mining District (Wilson and others, 1998; Meyer, 
2008). 

Sedimentary deposits overlie the Birch Creek Schist in much of the area surrounding EAFB.  In geologic 
history, glacial ice to the south advanced toward the Tanana River.  The most recent glaciation was during 
the Late Pleistocene (Wisconsinan glaciation).  During the maximum glaciation, the ice sheet advanced 
nearly to the Tanana River.  During glacial retreat, outwash and alluvial fans were deposited to the south 
and west of the river.  The prevailing wind direction appears to have been from the west, blowing silt-size 
particles from the alluvial fans and plastering them on the hill slopes of the Tanana Uplands.  These loess 
deposits accumulate predominately during colder climates.  This glacial environment created extreme 
changes in surface-water flow rates:  high flow created by melt water and low flow when no melt water 
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was available.  As a result, the Tanana is braided with multiple channels that wander across the valley, 
leaving abandoned channel belts.  These sedimentary deposits are discussed in more detail in the 
following paragraphs. 

Loess has been deposited on the hill slopes to the east of EAFB.  Known as the Fairbanks Loess, this 
deposit consists of tan to grayish-tan silt (Pewe, 1975).  It is well sorted and massive with little jointing or 
stratification.  The Fairbanks Loess is thickest near major rivers draining glaciated areas.  It is thin or 
absent on the highest hilltops but thickens downslope.  This silt has been reworked and redistributed 
farther downslope and on the valley floor in some areas.  The Fairbanks Loess is thought to span the 
Illinoian, Wisconsinan, and Holocene glaciation events. 

Along the hill slopes and underlying the loess are sediments deposited by solifluction, which is the slow, 
downslope movement of soil saturated with melt water.  Occurring in periglacial settings, melting during 
the warm season leads to water saturation in the thawed surface soils, in this case loess.  Frost heave and 
small-scale slippage rework and redistribute the sediment downslope.  Weathered bedrock fragments may 
be included in the reworked material.  This solifluction layer is widespread, inactive, and has been 
referred to as the Tanana Formation (Pewe, 1975). 

The ground in the Fairbanks area was frozen to a considerable depth in Pleistocene and recent time.  
Today, perennially frozen ground is not usually continuous over wide areas on the valley floor.  The thick 
masses of permafrost (where present) may thin laterally, either gradually or abruptly, generally where a 
stream or the course of a former stream is approached.  Where thick permafrost has been penetrated by 
wells in Fairbanks, the mass is ordinarily solid, and apparently unfrozen layers are absent.  Near the edge 
of the frozen mass, however, lateral melting at different rates has produced a saw-tooth pattern in cross-
section. 

The seasonal freezing and thawing often referred to as the thermal cycle produces ice wedges.  During the 
freezing part of the cycle, thermal contraction causes cracks at the ground surface that fill with snow and 
ice.  Numerous cracks can develop, forming a polygonal pattern.  During the thawing part of the cycle, 
the ice within these cracks does not completely melt.  Over many thermal cycles, these cracks become 
larger and deeper.  As the volume of ice expands, the ice wedges can become interconnected.  If because 
of changed conditions, the ice melts, the spaces left from the ice wedges fill with silt and clay, forming 
ice-wedge casts.  The ice wedges and casts can be several feet wide and 12 feet deep.  In either case, they 
can divert shallow groundwater flow.  Over time, networks of ice-wedge casts filled with low 
permeability material may be associated with a paleo-soil horizon and covered with several feet of more 
modern sediment. 

The valley-fill deposits of the Tanana Basin are complex and heterogeneous, consisting of alternating 
sand, gravel, and silt (Cederstrom, 1963).  These braided river deposits are composed of variable 
gradations of fine and coarse material.  Generally, individual lenses are less than 20 feet thick.  Many 
structures found in these deposits are small scale and cannot be correlated over great distances. 
Permafrost is present in many areas. 

EAFB is in the area of an abandoned river-channel belt, and the subsurface underlying most of the Base 
consists of braided river deposits.  These deposits are complex in structure but similar in lithology.  In the 
Tanana River Valley, they are 300 feet thick or greater.  In the developed part of the Base, fill material, 
generally described as silty sand and gravelly sand, was used during construction.  This material was 
quarried nearby and is lithologically similar to natural soil although the sedimentary structures would 
have been obliterated.  Only the upper part of the floodplain sediments has been explored, in some areas 
less than 30 feet.  These sediments consist primarily of gravelly sand and sandy gravel (AECOM, May 
2013). 
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2.2.2 Local Hydrogeology 

The sediments within the Tanana Basin provide large quantities of water to wells.  The characteristics of 
the water-bearing units in the area are discussed in the following paragraphs. Figure 2 (Appendix A) 
presents a generalized hydrogeologic section for the EAFB area. 

The Birch Creek Schist underlies the unconsolidated, sedimentary deposits in the vicinity of EAFB.  
However, the unconsolidated deposits do not extend far up the hill slopes.  Water-supply wells in these 
areas tap into the schist.  The schist is an inferior water-bearing formation, seldom yielding more than 10 
gallons per minute (gpm); therefore, this unit is considered an aquitard.  Of more significance in terms of 
well yield are the sediment-filled valleys along the mountain slopes.  These valleys are commonly 
underlain with sand and gravel, and wells drilled into these deposits may yield 100 gpm or more 
(Cederstrom, 1963). 

By contrast, the sands and gravels underlying the Tanana River Valley (braided river deposits) provide 
large quantities of water (1,000 gpm or more) to wells.  This unit has been called the Tanana Basin 
Aquifer.  Well yields of up to 3,400 gpm with minimal drawdown have been reported.  Recharge is 
predominantly from seepage into the aquifer from stream beds during periods of melt water rather than 
from precipitation.  During these times, the river elevations are higher than the groundwater levels. 

Groundwater flows down the hill slopes within the Birch Creek Schist and the sediments of the valley 
fills toward the basin.  Initially, the groundwater in the upland areas is under unconfined conditions.  
Along the flow paths, permafrost is encountered in the silt deposits above the schist, and the groundwater 
becomes confined, often under flowing artesian conditions.  Once in the valley, groundwater is again 
unconfined.  Wetlands are present along the valley floor near the foot of the uplands, which may be fed 
by groundwater moving down the fill slopes.  Shallow groundwater flow within the Tanana Basin Aquifer 
corresponds to the direction of stream flow, to the northeast.  In some areas the local flow directions may 
vary because of recharge/discharge conditions in the area.  Near Fairbanks, the water level in the Tanana 
River is higher than in the Chena River to the north.  Because of river-stage elevations, groundwater flow 
is from the Tanana River, a groundwater recharge area, to the Chena River, which is a discharge area.  
The deep groundwater flow direction is thought to follow this pattern, moving from the Tanana River to 
the Chena River all year, rather than parallel to the river flow. 

Recharge to the Tanana Basin Aquifer is from precipitation, snow melt, and infiltration from stream beds.  
Historic water-level data indicate that recharge typically increases from April through May, often 
beginning in late March and continuing through mid-June, indicating recharge from snow melt and from 
high water levels in the rivers and streams.  Water-level declines begin in July or August.  The largest 
recharge to the aquifer is from the river during periods of high flow.  During these times, the Tanana 
River is a losing stream whereas during periods of low flow, the river is a gaining stream and 
groundwater discharges to the river.  The tributaries flowing from the uplands and across the alluvial fans 
to the southwest are also losing streams; during periods of low flow, many of them disappear before 
reaching the river.  There is also recharge from the Birch Creek Schist from groundwater flowing down 
the hill slopes to the valley.  The wetlands at the foot of the uplands, to the east of EAFB, are likely fed 
from this source and precipitation perched on permafrost.  Therefore, the wetlands may also lose water to 
the Tanana Basin Aquifer.  The water within the Tanana Basin Aquifer is a calcium bicarbonate or 
calcium magnesium bicarbonate type.  The water quality is highly variable, suitable for most uses in 
many areas but locally contains high iron and manganese and may not be usable for drinking water 
without treatment. 

Water levels in the Tanana Basin Aquifer vary seasonally, rising during snowmelt and declining in 
winter.  During this cycle, the Tanana River loses water to the aquifer, but as the season progresses and 
river levels decline, it begins to gain water.  AECOM measured the water levels during September, which 
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is in the middle of this cycle.  Analysis of river stage elevations compared with groundwater levels 
indicates there is little separation between the two, less than 0.2 feet although data is limited.  Based on 
these data, the sloughs at or near EAFB are likely to be at the same elevation as the groundwater and for 
this interpretation, the sloughs are not shown influencing the groundwater contours.  EAFB is surrounded 
by wetland areas.  On the eastern side of EAFB, these wetlands likely recharge groundwater.  The 
groundwater flows downslope from the hills, discharges into the valley sediments, and creates these 
wetlands. 

In general, groundwater flow is to the north-northwest, turning more westerly to the north, paralleling the 
sloughs.  This parallel flow pattern indicates that the overall groundwater flow is more influenced by 
aquifer boundaries than the tendency to receive recharge from or discharge to the sloughs.  The aquifer is 
bounded by lower permeability schist and alluvial fans.  These features act hydraulically as no-flow 
boundaries though a small amount of groundwater is present in both.  This hydraulic boundary effect is 
the result of the contrast in permeability, the schist and alluvial fans being low, and the braided river 
deposits being very high.  Therefore, the shape of the valley controls the overall direction of groundwater 
flow.  However, local perturbations in the contours created by changes in river stage may occur. 

Alluvial fans fine toward their distal ends.  These fan deposits are typically much finer than the braided 
river deposits encountered at the Base, causing the boundary effect.  However, the thickness of the 
alluvial fans is unknown.  It is likely that at least a portion of the fans have pushed out over older braided 
river deposits.  If this is the case, the groundwater flow direction in the deep part of the aquifer could be 
more westerly than the shallow flow direction.  

The Tanana Basin Aquifer is composed of a heterogeneous mixture of gravelly sands and sandy gravels.  
Although very permeable, this heterogeneity causes local changes in groundwater flow velocity.  
Groundwater depths range from the ground surface in wetland areas to 10 feet below ground surface (bgs) 
in developed areas of EAFB.  If contaminants were released in this environment, they would tend to 
migrate relatively slowly through the fill material near the ground surface and very rapidly in the aquifer 
sediments.  The plume shapes would likely be complex because of the changes in groundwater velocity 
on the scale of the bed forms encountered in braided river sediments.  Along the flightline the hydraulic 
gradient varies, but over a 3,750-foot distance, a decline in head of 4 feet was observed, yielding a 
gradient of 0.0011.  Using this gradient, a hydraulic conductivity of 240 feet per day [based on a 
transmissivity of 800,000 gallons per day per foot (Cederstrom, 1963)], a 450-foot thickness, and a 
porosity of 0.3, groundwater would flow approximately 320 feet in one year.  However, it is likely that 
the groundwater velocity is highly variable (AECOM, May 2013). 
 

2.2.3 Potentiometric Surface 

Previous reports indicated that the unconfined groundwater flow beneath EAFB is generally to the north-
northwest with localized changes in flow from variability in the aquifer material.  During the current 
AFFF investigation, initial groundwater measurements were collected prior to sampling existing wells at 
each site.  The elevations of the potentiometric surface developed from the limited number of data points 
at each site generally matched the basewide potentiometric surface and groundwater flow direction as 
described in the previous reports.  Table 1 (Appendix B) contains the initial depth to groundwater 
measurements for the sampled wells.  
 

3. SITE DESCRIPTIONS AND OPERATIONAL HISTORY 

The following sections describe the use and/or mechanism of release for PFCs at the selected sites.   
Figure 3 (Appendix A) presents the relative position of the four sites selected for further investigation 
within EAFB.   
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3.1 SITE 1 – SOUTH RAMP SPRAY TEST AREA 

The South Ramp is at the south end of the runway complex of EAFB.  Taxiway H runs along the 
northeast side of the ramp, and Taxiway J runs along the southwest side of the ramp.  The EAFB fire 
department has used the paved area of the ramp since the 1980s to perform spray pattern testing on its 
firefighting equipment.  Periodic tests to certify that the spray system on each truck meets minimum 
performance standards are reportedly conducted on the ramp.  These tests consist of spraying a foam 
mixture onto the pavement of the tarmac and determining the density of foam at measured distances and 
spray angles from the truck.  The investigation focused on soils in the grass-covered areas directly 
adjacent to the northeast and southwest sides of the paved ramp area and the shallow groundwater beneath 
the site.   
 

3.2 SITE 2 – KC-135 FIRE 

In 1989, while shutting down the engines in a KC-135 Stratotanker, an overheated fuel pump exploded 
causing a fire in the aircraft.  An unknown quantity of AFFF was used to extinguish the fire.  The incident 
occurred on the aircraft parking apron just north of the intersection of Taxiway C and Taxiway F.  The 
investigation focused on the soils in the grass-covered areas on each side of the parking apron and the 
shallow groundwater beneath the site.  
 

3.3 SITE 3 – FORMER BALL FIELD SPRAY TEST AREA/GARRISON SLOUGH 

In the 1980s, the EAFB fire department reportedly performed multiple AFFF spray pattern tests in an old 
ball field north of and adjacent to Fire Station #1 (Building 1206).  Anecdotal information indicates that 
the AFFF may have spread beyond the ball field area.  A significant portion of surface water runoff at 
EAFB enters Garrison Slough.  A section of Garrison Slough, including Garrison Slough Pond, is in the 
surface flow pathway, approximately 950 feet south and east of the former ball field area.  The 
investigation focused on the soils in the grass-covered area of the former ball field, the shallow 
groundwater beneath the site, and the surface water/sediment where surface water flow from the former 
ball field enters Garrison Slough.   
 

3.4 SITE 4 – FOAMED RUNWAY 

The North-South runway (Runway 14/32) was foamed with AFFF as a precautionary measure when a 
KC-135 was preparing to land with potentially disabled landing gear.  The landing gear operated 
correctly, and the aircraft landed without incident.  The investigation focused on the soil in the grass-
covered areas adjacent to both sides of the runway immediately north of Taxiway B and the shallow 
groundwater beneath the site.    
 

4. SAMPLING ACTIVITIES 

SCF personnel mobilized to EAFB on July 28, 2014, to conduct field sampling operations.  Prior to 
mobilization, a readiness review was conducted to verify that all personnel and equipment were prepared 
to safely and efficiently conduct the sampling activities.   

SCF was tasked with collecting 10 samples per site to determine the presence or absence of PFCs in the 
environment.  The anticipated number of samples, per media at each site, as detailed in the project scope 
of work (SOW) (USACE, April 2013) were   

 Three groundwater samples, 
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 Four subsurface (vadose zone) soil samples within the source zone, and 
 One surface water and two sediment samples if applicable to the site. 

The SOW also stated that the number of samples per media could be adjusted based on site conditions.  
All samples collected during this field effort were submitted to TestAmerica (TA) of Denver, Colorado, 
an accredited laboratory under the Department of Defense Environmental Laboratory Accreditation 
Program.  Water samples were analyzed using EPA Method 537, Determination of Selected 
Perfluorinated Alkyl Acids in Drinking Water by Solid Phase Extraction and Liquid Chromatography/ 
Tandem Mass Spectrometry, Version 1.1 (EPA/600/R-08/092, September 2009).  TA has developed 
modified versions of this method for solid samples, and these modified methods were used to analyze the 
soil and sediment samples.   

The samples were analyzed for the following 16 parameters. 

Analyte      *CAS Number 
 Perfluorooctane sulfonate (PFOS)  1763-23-1 
 Perfluorohexane sulfonate (PFHxS)   108427-53-8 
 Perfluorooctanoic acid (PFOA)   335-67-1  
 Perfluoroheptanoic acid (PFHpA)  375-85-9 
 Perfluorononanoic acid (PFNA)   375-95-1  
 Perfluorobutane sulfonate acid (PFBS)  29420-43-3 
 Perfluorobutanoic acid (PFBA)   375-22-4 
 Perfluorodecane sulfonate (PFDS)  67906-42-7 
 Perfluorodecanoic acid (PFDA)   335-76-2 
 Perfluorododecanoic acid (PFDoA)  307-55-1 
 Perfluorohexanoic acid (PFHxA)  307-24-4 
 Perfluorooctance sulfonamide (PFOSA)  754-91-6 
 Perfluoropentanoic acid (PFPA)   2706-90-3 
 Perfluorotetradeconoic acid (PFTeA)  376-06-7 
 Perfluorotridecanoic acid (PFTriA)  72629-94-8 
 Perfluoroundecanoic acid (PFUnA)  2058-94-8 

*CAS = Chemical Abstract Service 

Soil Samples 
Surface soil samples (0 to 0.5 feet bgs) were collected directly from the surface soils into the sample 
container using precleaned stainless steel spoons.  Subsurface soil samples (deeper than 1 foot bgs) were 
collected at the first water-saturated zone of soil using a macrocore sampler from soil borings installed 
with a Geoprobe™ direct push technology (DPT) drilling rig.  Soil boring logs are in Appendix C. 

 
Groundwater Samples 
Groundwater samples from existing wells were collected by inserting polyethylene tubing to the depth of 
the screened interval of the well and connecting the tubing to a peristaltic pump.  Water was purged from 
the well until groundwater quality parameters stabilized.  Groundwater samples at locations without 
existing monitoring wells were collected from 1-inch diameter stainless steel slotted well screens installed 
by the DPT drilling system to the total depth of the boring.  Disposable polyethylene tubing was inserted 
into the temporary well screen and connected to a peristaltic pump.  At the completion of sampling 
activities, the well screens from the DPT temporary well points were removed and the boreholes filled 
with bentonite chips to the surface.  All groundwater samples were collected from the discharge side of 
the pump directly into the sample containers.   
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Sediment Samples 
Sediment samples were collected using stainless steel spoons and/or a decontaminated dipper cup with 
extension handle either directly into the sample container or from the sampling device into the sample 
container using decontaminated stainless steel spoons.  

Surface Water Samples 
Surface water samples were collected directly into the sample container or from a decontaminated dipper 
cup with extension handle and poured into the sample container.  

The following sections detail the media type and location of the samples collected as well as the analytes 
detected in each sample. 
 

4.1 SITE 1 – SOUTH RAMP SPRAY TEST AREA 

Surface and subsurface soils in the grass-covered areas directly adjacent to the northeast and southwest 
sides of the paved ramp area and the shallow groundwater beneath the site were the focus of investigation 
at Site 1.   
 

4.1.1 Sample Locations 

Figure 4 (Appendix A) shows the locations of the samples collected at Site 1.  Four surface soil samples 
(three primary and one field duplicate) and four subsurface soil samples (three primary and one field 
duplicate) were collected from three DPT borings at Site 1.  The field sampling plan called for 
groundwater samples to be collected from three existing groundwater monitoring wells at the site 
(20MW28, 53M04B, and 20M14B).  However, monitoring well 20MW28 could not be located so a 
primary and field duplicate groundwater sample were collected from well 20MW32 (in the same area) 
instead.  In addition, a groundwater grab sample (EAFB01-GW-001-000) was collected from DPT boring 
EAFB01-SB-001.  Table 2 (Appendix B) presents the sample number for each sample, the sample matrix, 
and rationale for sample collection. 
 

4.1.2 Analytical Results 

4.1.2.1 Groundwater 

Five groundwater samples (four primary and one field duplicate) were submitted for analysis from Site 1.  
PFOS was detected in four of the five groundwater samples (including the field duplicate); the highest 
concentration, an estimated value of 9.7 µg/L was detected in the sample from monitoring well 20M14B 
at the south end of the site on the southeast side of Taxiway H.  All four detected concentrations exceeded 
the EPA PHA for PFOS of 0.2 µg/L.  PFOA was also detected in the same four groundwater samples, but 
only three concentrations (including the field duplicate) exceeded the EPA PHA for PFOA of 0.4 µg/L.  
The highest concentration of PFOA (1.1 µg/L) was detected in the sample from well 53M04B at the north 
end of the site on the northeast side of Taxiway H.  Table 3 (Appendix B) presents the analytes detected 
in the groundwater samples at Site 1. 
 

4.1.2.2 Soil 

Four surface soil samples (three primary and one field duplicate sample) and four subsurface soil samples 
(three primary and one field duplicate sample) were submitted for analysis from Site 1.  PFOS was 
detected in all four surface soil samples (including the field duplicate) but was only detected in two 
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subsurface soil samples.  The highest concentration of PFOS (99 µg/kg) was detected in surface soil 
sample EAFB01-SB-003-001 collected on the northeast side of Taxiway H.  PFOA was detected in the 
surface and subsurface samples of soil boring EAFB01-SB-003, with the highest concentration (2.6 
µg/kg) also detected in surface soil sample EAFB01-SB-003-001.  The highest detected concentrations of 
PFOS and PFOA in the soils at Site 1 were below the EPA RSSL of 6,000 µg/kg for PFOS and 16,000 
µg/kg for PFOA.  Table 4 (Appendix B) presents the analytes detected in the soil samples. 
 

4.2 SITE 2 – KC-135 FIRE 

The surface and subsurface soils in the grass-covered areas on each side of the parking apron and the 
shallow groundwater beneath the site were the focus of the investigation at Site 2.  
 

4.2.1 Sample Locations 

Figure 5 (Appendix A) shows the locations of the samples collected at Site 2.  Two surface soil samples 
and three subsurface soil samples were collected from three DPT borings installed in the grass-covered 
areas adjacent to the tarmac at Taxiway F.  The borings were on either side of the area where the aircraft 
fire was reportedly extinguished using AFFF mixtures.  Groundwater samples were collected from 
temporary well points installed in the three DPT borings and from two existing shallow groundwater 
monitoring wells (MW30 and MW32).  Table 5 (Appendix B) presents the sample number for each 
sample, the sample matrix, and rationale for sample collection. 
 

4.2.2 Analytical Results 

4.2.2.1 Groundwater 

Five groundwater samples were submitted for analysis from Site 2.  PFOS was detected in all five 
groundwater samples at concentrations exceeding the EPA PHA for PFOS of 0.2 µg/L; the highest 
concentration (an estimated concentration of 2,000 µg/L) was detected in the sample from well MW32, 
on the south end of the site on the northeast side of Taxiway F.  PFOA was also detected in all five 
groundwater samples at concentrations exceeding the EPA PHA for PFOA of 0.4 µg/L; the highest 
concentration (an estimated concentration of 18 J µg/L) was also detected in the sample from well 
MW32.  Table 6 (Appendix B) presents the analytes detected in the groundwater samples at Site 2. 
 

4.2.2.2 Soil 

Two surface soil samples and three subsurface samples were submitted for analysis from Site 2.  PFOS 
was detected in all five samples; the highest concentration (140 µg/kg) was detected in surface soil 
sample EAFB02-SB-002-001, on the south side of the site on the west side of Taxiway F.  None of the 
detected PFOS concentrations exceeded the EPA RSSL of 6,000 µg/kg for PFOS.  PFOA was detected in 
three of the five soil samples, and the highest concentration (5.7 µg/kg) was detected in subsurface soil 
sample EAFB02-SB-003-003.  The highest detected concentration of PFOA at Site 2 was below the EPA 
RSSL of 16,000 µg/kg for PFOA.  Table 7 (Appendix A) presents the analytes detected in the soil 
samples at Site 2. 
 

4.3 SITE 3 – FORMER BALL FIELD SPRAY AREA / GARRISON SLOUGH 

The soils and the shallow groundwater in the area of the former ball field and the surface water/sediment 
in Garrison Slough downgradient of the former ball field area were the focus of the investigation. 
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4.3.1 Sample Locations 

Figure 6 (Appendix A) shows the locations of the samples collected at Site 3.  One surface soil sample 
and four subsurface soil samples were collected from the location of the former ball field between the fire 
station (Building 1206) and Hangar 1190.  Groundwater samples were collected from two existing 
shallow groundwater monitoring wells (MW33A and MW33B) and from a temporary well point installed 
in DPT boring EAFB03-SB-002.  Groundwater monitoring well 45MW23, identified as being at the 
northeast corner of Building 1206, was originally proposed for sampling.  However, the well could not be 
located, so a groundwater sample was collected from a temporary well point installed in DPT boring 
EAFB03-SB-002, approximately 100 feet south and west of the reported location of 45MW23 instead.  
Surface water and sediment samples were also collected from the drainage channel of Garrison Slough 
approximately 950 feet east of, and in the surface drainage pathway from, the former ball field.  Table 8 
(Appendix B) presents the sample number for each sample, the sample matrix, and rationale for sample 
collection.   
 

4.3.2 Analytical Results 

4.3.2.1 Groundwater 

Three groundwater samples were submitted for analysis from Site 3.  PFOA was detected in all three of 
the groundwater samples with the highest concentration, an estimated value of 250.0 J µg/L, detected in 
the sample from monitoring well MW33A (sample EAFB03-GW-MW33A-000).  PFOS was detected in 
all three groundwater samples, and the highest concentration, an estimated value of 22.0 J µg/L, was also 
detected in the sample from monitoring well MW33A.  Two of the three detected concentrations of PFOA 
in the groundwater samples exceeded the EPA PHA of 0.4 µg/L for PFOA.  All three detected 
concentrations of PFOS in the groundwater samples exceeded the corresponding EPA PHA of 0.2 µg/L 
for PFOS.  Table 9 (Appendix B) presents the analytes detected in the groundwater samples. 

4.3.2.2 Soil 

One surface soil sample and four subsurface soil samples were submitted for analysis from Site 3.  PFOS 
was detected in all five samples; the highest concentration (an estimated value of 5,700 J µg/kg) was 
detected in the surface soil sample (EAFB03-SB-001-001).  PFOA was also detected in all five soil 
samples, and the highest concentration (140.0 µg/kg) was detected in subsurface soil sample EAFB03-
SB-001-010.  All detected concentrations of PFOS and PFOA in the soil samples at Site 3 were below the 
EPA RSSLs of 6,000 µg/kg for PFOS and 16,000 µg/kg for PFOA.  Table 10 (Appendix B) presents the 
analytes detected in the soil samples. 
 

4.3.2.3 Sediment 

One sediment sample was submitted for analysis from Site 3.  PFOS was detected in the sample at a 
concentration of 2.7 µg/kg.  PFOA was not detected in the sediment sample.  The detected concentration 
of PFOS in sediment sample at Site 3 was below the EPA RSSL of 6,000 µg/kg for PFOS.  Table 11 
(Appendix B) presents the analytes detected in the sediment sample. 
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4.3.2.4 Surface Water 

Two surface water samples (one primary and one duplicate sample) were submitted for analysis from Site 
3.  PFOS was detected in both samples; the highest concentration (an estimated value of 2.4 J µg/L) was 
detected in the primary surface water sample (EAFB03-SW-001-001).  PFOA was also detected in both 
samples, and the highest concentration (an estimated value of 0.53 J µg/L) was also detected in the 
primary sample.  All detected concentrations of PFOS and PFOA in the surface water samples at Site 3 
exceeded the corresponding EPA PHA of 0.2 µg/L for PFOS and 0.4 µg/L for PFOA.  Table 12 
(Appendix B) presents the analytes detected in the surface water samples. 
 

4.4 SITE 4 – FOAMED RUNWAY 

The focus of investigation in this area was the soil on either side of the main north-south runway 
(Runway 14/32) and the shallow groundwater beneath the site. 
 

4.4.1 Sample Locations 

Figure 7 (Appendix A) shows the locations of the samples collected at Site 4.  Two surface soil samples 
and four subsurface soil samples were collected from DPT borings installed on either side of the main 
runway approximately 1,000 feet south of Taxiway A.  Groundwater samples were collected from 
temporary well points installed in the four DPT borings.  Table 13 (Appendix B) presents the sample 
number for each sample, the sample matrix, and rationale for sample collection.   
 

4.4.2 Analytical Results 

4.4.2.1 Groundwater 

Four groundwater samples were submitted for analysis from Site 4.  PFOA was detected in all four 
samples with the highest concentration (an estimated value of 0.069 J µg/L) detected in the sample from 
DPT boring EAFB04-SB-004.  PFOS was also detected in all four samples with the highest concentration 
(an estimated value of 0.29 J µg/L) detected in the sample from DPT boring EAFB04-SB-003.  None of 
the detected concentrations of PFOA exceeded the EPA PHA of 0.4 µg/L for PFOA, and only the sample 
with the highest concentration of PFOS (EAFB04-GW-003-000) exceeded the EPA PHA of 0.2 µg/L for 
PFOS.  Table 14 (Appendix B) presents the analytes detected in the groundwater sample. 
 

4.4.2.2 Soils 

Two surface soil samples and four subsurface soil samples were submitted for analysis from Site 4.  
PFOS was detected in both surface soil samples and one subsurface soil sample, with the highest 
concentration (15 µg/kg) detected in the surface soil sample (EAFB047-SB-002-001) from DPT boring 
EAFB04-SB-002.  PFOA was detected in only one sample, also in the surface soil EAFB04-SB-002-001, 
at a concentration of 2.8 µg/kg.  All detected concentrations of PFOS and PFOA in the soils at Site 4 were 
below the respective EPA RSSLs of 6,000 µg/kg for PFOS and 16,000 µg/kg for PFOA.  Table 15 
(Appendix B) presents the analytes detected in the soil samples. 
 

4.5 CONTAINMENT AND DISPOSAL OF INVESTIGATION-DERIVED WASTE 

Three types of investigation-derived waste (IDW) were generated during the sampling activities.  The 
IDW consisted of  
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 Waste soils generated during soil sampling activities;  
 Wastewater generated from purging monitoring wells and decontaminating sampling equipment; 

and  
 Construction waste, such as disposable gloves, paper, rags, plastic sheeting, etc.   

SCF personnel placarded and managed the waste containers.  Waste material was transported for off-site 
disposal by Emerald Alaska, Inc. (EAI) of Anchorage, Alaska.  
 

4.5.1 Waste Soil 

The waste soils generated during the installation of soil borings were placed into a single 55-gallon 
Department of Transportation (DOT)-approved steel drum.  A waste characterization sample was 
collected from the composite soils and submitted to the project laboratory for analyses.  The waste 
characterization sample was analyzed for volatile organic compounds (VOCs), semivolatile organic 
compounds (SVOCs), pesticides/herbicides, Resource Conservation and Recovery Act (RCRA) metals, 
potential of hydrogen (pH), and ignitability/flashpoint.  A laboratory data summary for the Toxicity 
Characteristic Leaching Procedure (TCLP) analysis is contained in Appendix D. 

The drum was placarded as “Awaiting Analytical Results” and placed in a secure location while awaiting 
the determination of proper disposal.  The analytical results indicated that the waste soil could be 
disposed of as nonhazardous, and EAI generated a waste profile based on the analytical results.  The drum 
was transported to EAI for disposal on September 24, 2014.  A copy of the waste disposal manifest is in 
Appendix E. 
 

4.5.2 Wastewater 

The waste fluids generated during well purging and decontamination activities were placed into a single 
55-gallon DOT-approved steel drum.  A waste characterization sample was collected from the composite 
waters and submitted to the project laboratory for analyses.  The waste characterization sample was 
analyzed for VOCs, SVOCs, pesticides/herbicides, RCRA metals, pH, and ignitability/flashpoint.  A 
laboratory data summary for the TCLP analysis is in Appendix D. 

The drum was placarded as “Awaiting Analytical Results” and placed in a secure location while awaiting 
the determination of proper disposal.  The analytical results indicated that the waste could be disposed of 
as nonhazardous, and EAI generated a waste profile for the fluids based on the analytical results.  The 
drum was transported to EAI for disposal on September 24, 2014.  A copy of the waste disposal manifest 
is in Appendix E. 
 

4.5.3 Construction Waste 

Construction waste (such as paper, plastic, trash, and personal protective equipment) generated during this 
project was placed in plastic garbage bags and deposited in an on-site dumpster for disposal at an off-site 
RCRA Subtitle D industrial landfill. 
 

5. DATA VALIDATION 

DataChek of Caswell Beach, North Carolina, conducted third-party data validation in September 2014 of 
24 soil, one sediment, 17 groundwater, and two surface water samples analyzed for PFCs.  Level III data 
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validation was performed on all samples following the logic identified in The Contract Laboratory 
Program (CLP) Data Validation Functional Guidelines for Evaluating Organic Analyses (EPA, June 
2008).  The data were labeled according to Guidance for Labeling Externally Validated Laboratory 
Analytical Data for Superfund Use (EPA, January 2009).  The TA Laboratory case narratives for each 
sample delivery group and the DataChek data validation report with the validated laboratory data sheets 
are in Appendix D. 
 

6. DISCUSSION OF RESULTS 

SCF identified 10 sites at EAFB as potential PFC source areas based on information provided by the ERP 
office, site operational history, known or potential release of materials containing PFCs at the sites, and 
interviews with personnel from base operations, the EAFB fire department, stormwater management, and 
AFFF systems maintenance. The 10 sites were ranked based on potential for PFC contamination, and 
logistical access.  The four top ranking sites were selected for additional investigation to determine if 
PFCs were present in the environment, and if so, at what concentrations.  This study was intended to 
determine only the presence or absence of PFCs at the selected sites and was not intended to differentiate 
between releases from facility operations and releases from other potential sources.  Media investigated 
included soil, groundwater, surface water, and sediment.  The four sites included AFFF firefighting 
equipment testing/cleaning areas, emergency response sites, and a surface water drainage collection point.   

Based on the analytical results, the media with concentrations of PFCs exceeding the project screening 
levels were groundwater at all four sites and surface water at one site.  In general PFCs do not appear to 
have been retained in soils at high concentrations but tend to migrate directly to groundwater.  PFCs in 
solution in surface water tend to stay in solution and do not appear to redeposit in sediment.  The highest 
concentrations of PFCs detected at EAFB were found where relatively high volumes of AFFF were 
released to during an emergency response.  The following sections summarize the findings at each of the 
four sites of the current investigation.   
 

6.1 SITE 1 – SOUTH RAMP SPRAY TEST AREA 

Site 1 is a fire equipment certification area for spray systems on fire trucks.  The objectives of the 
investigation at Site 1 were to determine what, if any, concentrations of PFCs remained in the soils on 
either side of the ramp and if the shallow groundwater beneath the site has been impacted by the release 
of AFFF fluids.  The media sampled during this investigation were surface/subsurface soils and the 
shallow groundwater beneath the site.  No standing surface water bodies or drainage structures are in the 
Site 1 area; therefore, no surface water or sediment samples were planned for collection. 

The depth to groundwater in this area was found to be approximately 3 to 6 feet bgs, and the groundwater 
flow direction is to the north-northwest.  Groundwater samples were collected from three existing wells at 
the site and from on temporary well point installed in a DPT boring.  Four of the five groundwater 
samples (three primary and one field duplicate) had detected concentrations of PFCs exceeding the EPA 
PHAs.  None of the eight soil samples (six primary and two field duplicates) had detected concentrations 
of PFCs exceeding the EPA RSSLs.   

Based on the results of the investigation, the groundwater beneath the ramp area has been impacted by the 
release of AFFF material at this site, but PFCs have not been retained in the soils at concentrations 
exceeding the project screening levels.  Further groundwater sampling may be warranted.  
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6.2 SITE 2 – KC-135 FIRE 

Site 2 was the site of an emergency response to an aircraft fire involving the one-time release of unknown 
quantity of AFFF fluids on the parking apron in front of Hangar 1190.  The objectives of the investigation 
at Site 2 were to determine if PFCs remained in the soils on either side of Taxiway F and if the shallow 
groundwater beneath the area had been impacted by the release of AFFF fluids.  No standing surface 
water bodies or drainage structures are in the Site 2 area; therefore, no surface water or sediment samples 
were planned for collection. 

The depth to groundwater in this area was from 5 to 8 feet bgs, and the groundwater flow direction is to 
the north-northwest.  All five groundwater samples analyzed from the shallow groundwater wells in this 
area had detected concentrations of PFCs exceeding the EPA PHAs for both PFOS and PFOA.  None of 
the five soil samples (two surface soil and three subsurface soil samples) had detected concentrations of 
PFCs exceeding the EPA RSSLs.   

Based on the results of the investigation, the groundwater beneath the Site 2 area has been impacted by 
the discharge of AFFF fluids, but PFCs have not been retained in the soils at concentrations exceeding the 
project screening levels.  Further groundwater sampling may be warranted. 
 

6.3 SITE 3 – FORMER BALL FIELD SPRAY AREA / GARRISON SLOUGH 

Site 3 is a former ball field that was previously used for the periodic certification testing of the spray 
systems on fire trucks.  The objectives of the investigation at Site 3 were to determine what, if any, 
concentrations of PFCs remain in the soils at the former ball field between Hangar 1190 and the current 
fire station (Building 1206) and if the shallow groundwater beneath the site has been impacted by the 
release of AFFF fluids.  The media sampled during this investigation were surface/subsurface soils and 
the shallow groundwater beneath the site.  A portion of the main surface water drainage feature for 
EAFB, Garrison Slough, is in the surface drainage pathway approximately 950 feet east and south of the 
site.  Therefore, surface water and sediment samples were collected from the channel in Garrison Slough 
where it passes under Central Avenue. 

The depth to groundwater in this area was approximately 10 feet bgs, and the groundwater flow direction 
is generally to the west.  All three groundwater samples analyzed from this area had detected 
concentrations exceeding the EPA PHAs for PFOS, and two of the three samples had detected 
concentrations exceeding the EPA PHA for PFOA.  None of the five soil samples (one surface soil and 
four subsurface soil samples) collected in the former ball field area had detected concentrations of PFCs 
exceeding the EPA RSSLs.  Both surface water samples (primary and field duplicate) collected in 
Garrison Slough had detected concentrations of PFOS and PFOA exceeding the EPA PHAs.  However, 
PFCs were not detected in the co-located sediment sample at concentrations exceeding the EPA RSSLs.  

Based on the results of the investigation, the groundwater beneath the Site 3 area and the surface water in 
Garrison Slough have been impacted by the discharge of AFFF fluids.  However, PFCs have not been 
retained in the soils at the former ball field or in the sediments in Garrison Slough at concentrations 
exceeding the project screening levels. Further groundwater and surface water sampling may be 
warranted. 
  

6.4 SITE 4 –FOAMED RUNWAY 

Site 4 is the area of the main north-south runway that was coated with AFFF as a precautionary measure 
during the landing of an aircraft with potential mechanical problems in the landing gear.  The objectives 
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of the investigation for Site 4 were to determine what, if any, concentrations of PFCs remain in the soils 
on either side of the runway and if the shallow groundwater beneath the site has been impacted by the 
release of AFFF fluids.  The media sampled during this investigation were surface/subsurface soils and 
the shallow groundwater beneath the site.  No standing surface water bodies or drainage structures are in 
the Site 4 area; therefore, no surface water or sediment samples were planned for collection. 

The depth to groundwater in this area was 4 to 8 feet bgs, and the groundwater flow direction is to the 
north-northwest.  Only one groundwater sample had a detected concentration of PFOS exceeding the EPA 
PHA for PFOS.  None of the six soil samples (two surface soil and four subsurface soil samples) had 
detected concentrations of PFCs exceeding the EPA RSSLs.   

Based on the results of the investigation, the groundwater beneath Site 4 area has been impacted to a 
minimal extent by the release of AFFF fluids.  However, PFCs have not been retained in the soils 
surrounding the runway at concentrations exceeding the project screening levels.  Further groundwater 
sampling may be warranted. 
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Taxiway J

Taxiway H

12/18/14

Note: BOLD values exceed screening levels.
ug/L  =  micrograms per liter
ug/kg = micrograms per kilogram

EAFB01-SB-002

EAFB01-SB-003

EAFB01-SB-001

EAFB01-GW-20M14B-000
Perfluorobutane sulfonate (PFBS)
Perfluorobutanoic acid (PFBA)
Perfluoroheptanoic acid (PFHpA)
Perfluorohexane sulfonate (PFHxS)
Perfluorohexanoic acid (PFHxA)
Perfluorooctane sulfonamide (FOSA)
Perfluorooctane sulfonate (PFOS)
Perfluorooctanoic acid (PFOA)
Perfluoropentanoic acid (PFPA)

( ug/L)
0.21J
0.14J
0.25J
4.4J
0.77J
0.019J
9.7J
0.76J
0.46JEAFB01-SB-003-001

Perfluorodecane sulfonate (PFDS)
Perfluoroheptanoic acid (PFHpA)
Perfluorohexane sulfonate (PFHxS)
Perfluorohexanoic acid (PFHxA)
Perfluorononanoic acid (PFNA)
Perfluorooctane sulfonamide (FOSA)
Perfluorooctane sulfonate (PFOS)
Perfluorooctanoic acid (PFOA)

( ug/kg)
0.61J
0.14J
8.4
0.30J
1.3
1.0
99
2.6

EAFB01-GW-53M04B-000
Perfluorobutane sulfonate (PFBS)
Perfluoroheptanoic acid (PFHpA)
Perfluorohexane sulfonate (PFHxS)
Perfluorohexanoic acid (PFHxA)
Perfluorononanoic acid (PFNA)
Perfluorooctane sulfonate (PFOS)
Perfluorooctanoic acid (PFOA)
Perfluoropentanoic acid (PFPA

( ug/L)
0.20J
0.96J
2.5J
1.9J
0.018J
2.0J
1.1J
1.5J

EAFB01-GW-20MW32-000
Perfluorobutane sulfonate (PFBS)
Perfluorobutanoic acid (PFBA)
Perfluoroheptanoic acid (PFHpA)
Perfluorohexane sulfonate (PFHxS)
Perfluorohexanoic acid (PFHxA)
Perfluorononanoic acid (PFNA)
Perfluorooctane sulfonate (PFOS)
Perfluorooctanoic acid (PFOA)
Perfluoropentanoic acid (PFPA)
EAFB01-GW-20MW32-900 (Field Duplicate)
Perfluorobutane sulfonate (PFBS)
Perfluorobutanoic acid (PFBA)
Perfluoroheptanoic acid (PFHpA)
Perfluorohexane sulfonate (PFHxS)
Perfluorohexanoic acid (PFHxA)
Perfluorononanoic acid (PFNA)
Perfluorooctane sulfonate (PFOS)
Perfluorooctanoic acid (PFOA)
Perfluoropentanoic acid (PFPA)

( ug/L)
0.037J
0.12J
0.41J
1.3J
0.46J
0.055J
 1.5J 
 0.69J 
0.34J

0.025J
0.063J
0.23J
0.83J
0.23J
0.033J
 0.93J 
0.39J
0.17

EAFB01-GW-001-000
Perfluorohexane sulfonate (PFHxS)
Perfluorohexanoic acid (PFHxA)

( ug/L)
0.022J
0.051J

EAFB01-SB-003-006
Perfluorobutane sulfonate (PFBS)
Perfluorohexane sulfonate (PFHxS)
Perfluorohexanoic acid (PFHxA)
Perfluorooctane sulfonate (PFOS)
Perfluorooctanoic acid (PFOA)
Perfluoropentanoic acid (PFPA)

( ug/kg)
0.86J
66
1.4
0.38J
1.0J
0.65J

EAFB01-SB-002-001
Perfluorooctane sulfonate (PFOS)

( ug/kg)
3.7

EAFB01-SB-002-003
Perfluorooctane sulfonate (PFOS)

( ug/kg)
10.0

EAFB01-SB-001-001
Perfluorooctane sulfonate (PFOS)
EAFB01-SB-001-901 (Field Duplicate)
Perfluorooctane sulfonate (PFOS)

( ug/kg)
0.80J

0.40J
EAFB01-SB-001-002
No detections
EAFB01-SB-001-902 (Field Duplicate)
No detections
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Taxiway F

Ta
xiw

ay
 C

Note: BOLD values exceed screening levels.
ug/L  =  micrograms per liter
ug/kg = micrograms per kilogram

EAFB02-SB-002EAFB02-SB-003

EAFB02-SB-001

EAFB02-SB-002-001
Perfluorohexane sulfonate (PFHxS)
Perfluorononanoic acid (PFNA)
Perfluorooctane sulfonate (PFOS)
Perfluorooctanoic acid (PFOA)

( ug/kg)
1.6
4.1
140
2.5

EAFB02-GW-002-000
Perfluorobutane sulfonate (PFBS)
Perfluorobutanoic acid (PFBA)
Perfluorodecane sulfonate (PFDS)
Perfluorodecanoic acid (PFDA)
Perfluoroheptanoic acid (PFHpA)
Perfluorohexane sulfonate (PFHxS)
Perfluorohexanoic acid (PFHxA)
Perfluorononanoic acid (PFNA)
Perfluorooctane sulfonamide (FOSA)
Perfluorooctane sulfonate (PFOS)
Perfluorooctanoic acid (PFOA)
Perfluoropentanoic acid (PFPA)

( ug/L)
0.057J
0.18J
0.017J
0.030J
0.43J
1.8J
0.61J
0.089J
0.072J
6.7J
0.77J
0.64J

 EAFB02-GW-001-000
PPerfluorobutane sulfonate (PFBS)
Perfluorobutanoic acid (PFBA)
Perfluorodecanoic acid (PFDA)
Perfluoroheptanoic acid (PFHpA)
Perfluorohexane sulfonate (PFHxS)
Perfluorohexanoic acid (PFHxA)
Perfluorononanoic acid (PFNA)
Perfluorooctane sulfonamide (FOSA)
Perfluorooctane sulfonate (PFOS)
Perfluorooctanoic acid (PFOA)
Perfluoropentanoic acid (PFPA)

( ug/L)
0.20J
0.35J
0.0098J
0.52J
5.9J
2.1J
0.057J
0.051J
30J 
1.6J 
1.4J

EAFB02-GW-003-000
Perfluorobutane sulfonate (PFBS)
Perfluorobutanoic acid (PFBA)
Perfluorodecanoic acid (PFDA)
Perfluoroheptanoic acid (PFHpA)
Perfluorohexane sulfonate (PFHxS)
Perfluorohexanoic acid (PFHxA)
Perfluorononanoic acid (PFNA)
Perfluorooctane sulfonate (PFOS)
Perfluorooctanoic acid (PFOA)
Perfluoropentanoic acid (PFPA)

( ug/L)
0.050J
1.2J
0.035J
2.5J
1.2J
2.5J
0.39J
23J
3.3J
4.1J EAFB02-SB-003-003

Perfluorobutanoic acid (PFBA)
Perfluorodecane sulfonate (PFDS)
Perfluorodecanoic acid (PFDA)
Perfluoroheptanoic acid (PFHpA)
Perfluorohexane sulfonate (PFHxS)
Perfluorohexanoic acid (PFHxA)
Perfluorononanoic acid (PFNA)
Perfluorooctane sulfonamide (FOSA)
Perfluorooctane sulfonate (PFOS)
Perfluorooctanoic acid (PFOA)
Perfluoropentanoic acid (PFPA)

( ug/kg)
1.1
0.45J
2.6
1.4
1.2
2.3
1.5
0.12J
30
5.7
3.0

EAFB02-SB-002-005
Perfluorohexane sulfonate (PFHxS)
Perfluorononanoic acid (PFNA)
Perfluorooctane sulfonate (PFOS)
Perfluorooctanoic acid (PFOA)

( ug/kg)
1.0
1.0
120
0.69J

EAFB02-SB-001-000
Perfluorodecane sulfonate (PFDS)
Perfluorohexane sulfonate (PFHxS)
Perfluorooctane sulfonamide (FOSA)
Perfluorooctane sulfonate (PFOS)

( ug/kg)
0.75J
0.43J
4.9
2.3

EAFB02-SB-001-008
Perfluorohexane sulfonate (PFHxS)
Perfluorohexanoic acid (PFHxA)
Perfluorooctane sulfonamide (FOSA)
Perfluorooctane sulfonate (PFOS)
Perfluoropentanoic acid (PFPA)

( ug/kg)
0.65J
0.21J
0.34J
14
0.36J

EAFB02-GW-MW30-000
Perfluorobutane sulfonate (PFBS)
Perfluorobutanoic acid (PFBA)
Perfluorodecane sulfonate (PFDS)
Perfluoroheptanoic acid (PFHpA)
Perfluorohexane sulfonate (PFHxS)
Perfluorohexanoic acid (PFHxA)
Perfluorononanoic acid (PFNA)
Perfluorooctane sulfonamide (FOSA)
Perfluorooctane sulfonate (PFOS)
Perfluorooctanoic acid (PFOA)
Perfluoropentanoic acid (PFPA)

( ug/L)
0.83J
0.92J
0.022J
2.5J
20J
4.7J
0.42J
0.016J
82J
3.5J
3.6JEAFB02-GW-MW32-000 

Perfluorobutane sulfonate (PFBS) 
Perfluorobutanoic acid (PFBA) 
Perfluorodecane sulfonate (PFDS) 
Perfluorodecanoic acid (PFDA) 
Perfluoroheptanoic acid (PFHpA) 
Perfluorohexane sulfonate (PFHxS) 
Perfluorohexanoic acid (PFHxA) 
Perfluorononanoic acid (PFNA) 
Perfluorooctane sulfonamide (FOSA) 
Perfluorooctane sulfonate (PFOS) 
Perfluorooctanoic acid (PFOA) 
Perfluoropentanoic acid (PFPA)

( ug/L)
1.3J
3.1J
0.86J
0.32J
4.0J
31J
25J
0.33J
0.83J
2,000J
18J
9.8J
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EAFB03-GW-MW33B-000
Perfluorobutane sulfonate (PFBS)
Perfluorobutanoic acid (PFBA)
Perfluorodecane sulfonate (PFDS)
Perfluorodecanoic acid (PFDA)
Perfluoroheptanoic acid (PFHpA)
Perfluorohexane sulfonate (PFHxS)
Perfluorohexanoic acid (PFHxA)
Perfluorononanoic acid (PFNA)
Perfluorooctane sulfonamide (FOSA)
Perfluorooctane sulfonate (PFOS)
Perfluorooctanoic acid (PFOA)
Perfluoropentanoic acid (PFPA)

( ug/L)
0.014J
0.067J
0.014J
0.012J
0.021J
0.45J
0.060J
0.24J
0.0090J
 20J 
0.095J
0.068J

 EAFB03-GW-MW33A-000
Perfluorobutane sulfonate (PFBS)
Perfluorobutanoic acid (PFBA)
Perfluoroheptanoic acid (PFHpA)
Perfluorohexane sulfonate (PFHxS)
Perfluorohexanoic acid (PFHxA)
Perfluorononanoic acid (PFNA)
Perfluorooctane sulfonamide (FOSA)
Perfluorooctane sulfonate (PFOS)
Perfluorooctanoic acid (PFOA)
Perfluoropentanoic acid (PFPA)

( ug/L)
2.4J
1.5J
4.2J
130J
14J
0.092J
0.0095J
 22J 
 250J 
5.3J

EAFB03-SB-004-010
Perfluorobutane sulfonate (PFBS)
Perfluorobutanoic acid (PFBA)
Perfluorodecane sulfonate (PFDS)
Perfluorodecanoic acid (PFDA)
Perfluoroheptanoic acid (PFHpA)
Perfluorohexane sulfonate (PFHxS)
Perfluorohexanoic acid (PFHxA)
Perfluorooctane sulfonamide (FOSA)
Perfluorooctane sulfonate (PFOS)
Perfluorooctanoic acid (PFOA)
Perfluoropentanoic acid (PFPA)

( ug/kg)
72
14
18
0.42J
6.8
130
140
150
1,400J
130
50

EAFB03-SB-003-009
Perfluorobutane sulfonate (PFBS)
Perfluorobutanoic acid (PFBA)
Perfluoroheptanoic acid (PFHpA)
Perfluorohexane sulfonate (PFHxS)
Perfluorohexanoic acid (PFHxA)
Perfluorooctane sulfonate (PFOS)
Perfluorooctanoic acid (PFOA)
Perfluoropentanoic acid (PFPA)

( ug/kg)
4.2
0.96
1.4
41
30
0.76J
49
2.8

EAFB03-SB-001-001
Perfluorobutane sulfonate (PFBS)
Perfluorodecane sulfonate (PFDS)
Perfluorodecanoic acid (PFDA)
Perfluoroheptanoic acid (PFHpA)
Perfluorohexane sulfonate (PFHxS)
Perfluorohexanoic acid (PFHxA)
Perfluorononanoic acid (PFNA)
Perfluorooctane sulfonamide (FOSA)
Perfluorooctane sulfonate (PFOS)
Perfluorooctanoic acid (PFOA)
Perfluoropentanoic acid (PFPA)

( ug/kg)
0.71J
10
0.59J
0.72J
11
2.2
23J
3.2
5,700J
6.0
0.84J

EAFB03-SB-001-010
Perfluorobutane sulfonate (PFBS)
Perfluorobutanoic acid (PFBA)
Perfluoroheptanoic acid (PFHpA)
Perfluorohexane sulfonate (PFHxS)
Perfluorohexanoic acid (PFHxA)
Perfluorooctane sulfonate (PFOS)
Perfluorooctanoic acid (PFOA)
Perfluoropentanoic acid (PFPA)

( ug/kg)
17
3.0
1.9
66
29
14
140
10

EAFB03-SD-001-001
Perfluorohexane sulfonate (PFHxS)
Perfluorooctane sulfonate (PFOS)

( ug/L)
0.36J
2.7

EAFB03-SW-001-001
Perfluorobutane sulfonate (PFBS)
Perfluorobutanoic acid (PFBA)
Perfluoroheptanoic acid (PFHpA)
Perfluorohexane sulfonate (PFHxS)
Perfluorohexanoic acid (PFHxA)
Perfluorooctane sulfonate (PFOS)
Perfluorooctanoic acid (PFOA)
Perfluoropentanoic acid (PFPA)
EAFB03-SW-001-901 (Field Duplicate)
Perfluorobutane sulfonate (PFBS)
Perfluorobutanoic acid (PFBA)
Perfluoroheptanoic acid (PFHpA)
Perfluorohexane sulfonate (PFHxS)
Perfluorohexanoic acid (PFHxA)
Perfluorooctane sulfonate (PFOS)
Perfluorooctanoic acid (PFOA)
Perfluoropentanoic acid (PFPA)

( ug/L)
0.15J
0.067J
0.12J
1.2J
0.47J
2.4J
0.53J
0.21J

0.15J
0.086J
0.12J
1.1J
0.49J
2.1J
0.49J
0.21J

EAFB03-GW-002-000
Perfluorobutane sulfonate (PFBS)
Perfluorobutanoic acid (PFBA)
Perfluorodecane sulfonate (PFDS)
Perfluoroheptanoic acid (PFHpA)
Perfluorohexane sulfonate (PFHxS)
Perfluorohexanoic acid (PFHxA)
Perfluorononanoic acid (PFNA)
Perfluorooctane sulfonamide (FOSA)
Perfluorooctane sulfonate (PFOS)
Perfluorooctanoic acid (PFOA)
Perfluoropentanoic acid (PFPA)

( ug/L)
0.82J
0.67J
0.010J
0.23J
1.3J
3.1J
0.018J
0.026J
 9.3J 
 0.40J 
2.3J

EAFB03-SB-002-010
Perfluorobutane sulfonate (PFBS)
Perfluorobutanoic acid (PFBA)
Perfluoroheptanoic acid (PFHpA)
Perfluorohexane sulfonate (PFHxS)
Perfluorohexanoic acid (PFHxA)
Perfluorooctane sulfonamide (FOSA)
Perfluorooctane sulfonate (PFOS)
Perfluorooctanoic acid (PFOA)
Perfluoropentanoic acid (PFPA)

( ug/kg)
23
7.8
4.0
31
53
0.20J
13
16
18

Data courtesy of Digital Globe,
SPOT/Airbus, USDA, Alaska DNR,
DCCED, and DOT&PF.

Site 3

1 in = 2 miles

³
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Data courtesy of Digital Globe, SPOT/Airbus, USDA, Alaska DNR, DCCED, and DOT&PF.
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Presumed groundwater flow direction

Boring and subsurface soil and groundwater
sampling location!>

Boring and surface soil, subsurface soil,
and groundwater sampling location!>! Richardson Highway
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Note: BOLD values exceed screening levels.
ug/L  =  micrograms per liter
ug/kg = micrograms per kilogram

EAFB04-SB-003
EAFB04-SB-001

EAFB04-SB-002
EAFB04-SB-004

EAFB04-SB-001-001
Perfluorooctane sulfonate (PFOS)

( ug/kg)
0.78J

EAFB04-SB-001-004
No detections

EAFB04-SB-004-005
Perfluorononanoic acid (PFNA)
Perfluorooctane sulfonate (PFOS)

( ug/kg)
0.50J
3.3

EAFB04-SB-003-002
Perfluorohexane sulfonate (PFHxS)

( ug/kg)
0.37J

EAFB04-GW-003-000
Perfluorobutane sulfonate (PFBS)
Perfluorobutanoic acid (PFBA)
Perfluoroheptanoic acid (PFHpA)
Perfluorohexane sulfonate (PFHxS)
Perfluorohexanoic acid (PFHxA)
Perfluorooctane sulfonate (PFOS)
Perfluorooctanoic acid (PFOA)
Perfluoropentanoic acid (PFPA)

( ug/L)
0.015J
0.10J
0.081J
0.24J
0.74J
0.29J
0.030J
0.064J

EAFB04-GW-004-000
Perfluorobutane sulfonate (PFBS)
Perfluorobutanoic acid (PFBA)
Perfluoroheptanoic acid (PFHpA)
Perfluorohexane sulfonate (PFHxS)
Perfluorohexanoic acid (PFHxA)
Perfluorooctane sulfonate (PFOS)
Perfluorooctanoic acid (PFOA)
Perfluoropentanoic acid (PFPA)

( ug/L)
0.029J
0.055J
0.27J
0.31J
0.37J
0.059J
0.069J
0.22J

EAFB04-GW-002-000
Perfluoroheptanoic acid (PFHpA)
Perfluorohexane sulfonate (PFHxS)
Perfluorohexanoic acid (PFHxA)
Perfluorooctane sulfonate (PFOS)
Perfluorooctanoic acid (PFOA)
Perfluoropentanoic acid (PFPA)

( ug/L)
0.027J
0.059J
0.035J
0.080J
0.032J
0.037J

EAFB04-GW-001-000
Perfluoroheptanoic acid (PFHpA)
Perfluorohexane sulfonate (PFHxS)
Perfluorohexanoic acid (PFHxA)
Perfluorooctane sulfonate (PFOS)
Perfluorooctanoic acid (PFOA)
Perfluoropentanoic acid (PFPA)

( ug/L)
0.018J
0.089J
0.026J
0.14J
0.021J
0.028J

EAFB04-SB-002-001
Perfluorohexane sulfonate (PFHxS)
Perfluorononanoic acid (PFNA)
Perfluorooctane sulfonate (PFOS)
Perfluorooctanoic acid (PFOA)

( ug/kg)
1.9
1.5
15
2.8

EAFB04-SB-002-008
Perfluoroheptanoic acid (PFHpA)
Perfluorohexane sulfonate (PFHxS)

( ug/kg)
0.43J
1.7

Data courtesy of Digital Globe,
SPOT/Airbus, USDA, Alaska DNR,
DCCED, and DOT&PF.

Site 4

1 in = 2 miles

³West Perimeter Road
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Table 1 Water Levels Measured in Sampled Wells 

Location Northing Easting 

Total Depth 
of Well 

(Feet/BTOC) 

Depth to 
Water 

(Feet/BTOC) 

Top of 
Casing 

Elevation 
(Feet/AMSL) 

Water 
Elevation 

(Feet/AMSL)
Site 1 - South Ramp Spray Test Area 

20MW32 23,514,611.920 1,629,431.840 15.25 6.25 552.57* 546.32 
20M14B 23,519,586.300 1,631,313.350 15.70 5.01 552.18 547.17 
53M04B 23,520,311.140 1,630,218.530 16.50 6.30 552.57 546.27 

Site 2 - KC-135 Fire 
MW30 23,521,732.800 1,625,476.160 17.30 7.51 548.73* 541.22 
MW32 23,522,005.040 1,625,367.920 15.80 7.75 548.73* 540.98 

Site 3 - Ball Field Spray Test Area and Garrison Slough 
45MW33A 23,522,280.560 1,625,463.040 16.80 9.61 548.73* 539.12 
45MW33B 23,522,287.120 1,625,430.240 56.50 9.85 548.73* 538.88 

Site 4 - Foamed Runway 
No existing wells to sample at site.        

Note: Coordinates are in UTM 6 W, US feet. Elevation are based on North American Vertical Datum (NAVD) 1988. 
*Elevations are estimated. 
AMSL = above mean sea level BTOC = below top of casing 
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Table 2 Environmental Samples Collected at the South Ramp Spray Area (Site 1) 
Sample Identifier Matrix Purpose/Location 

EAFB01-GW-20MW32-
000/ 
EAFB01-GW-20MW32-900 
(Field Duplicate) 

Groundwater Determine if PFCs are in the shallow groundwater.  Sample 
collected from existing monitoring well situated on the 
northeast side of Taxiway H. 

EAFB01-GW-20M14B-000 Groundwater Determine if PFCs are in the shallow groundwater.  Sample 
collected from existing monitoring well situated at the end of 
the turnaround on the northeast side of Taxiway H. 

EAFB01-GW-53M04B-000 Groundwater Determine if PFCs are in the shallow groundwater.  Sample 
collected from existing monitoring well situated on the 
northeast side of Taxiway H. 

EAFB01-GW-001-000 Groundwater Determine if PFCs are in the shallow groundwater.  Sample 
collected from soil boring on the south side of Taxiway J. 

EAFB01-SB-001-001/  
EAFB01-SB-001-901 
(Field Duplicate) 

Surface soil Determine if PFCs remain in the surface soil.  Sample collected 
from surface soil in boring on the south side of Taxiway J. 

EAFB01-SB-001-002 Subsurface 
soil 

Determine if PFCs remain in the subsurface soil.  Sample 
collected at first water-saturated zone (2 feet bgs) in boring on 
the south side of Taxiway J. 

EAFB01-SB-002-001 Surface soil Determine if PFCs remain in the surface soil.  Sample collected 
from surface soil in boring on the south side of Taxiway J. 

EAFB01-SB-002-003 Subsurface 
soil 

Determine if PFCs remain in the subsurface soil.  Sample 
collected at first water-saturated zone (3 feet bgs) in boring on 
the south side of Taxiway J. 

EAFB01-SB-003-001 Surface soil Determine if PFCs remain in the surface soil.  Sample collected 
from surface soil in boring on the northeast side of Taxiway H. 

EAFB01-SB-003-006 Subsurface 
soil 

Determine if PFCs remain in the subsurface soil.  Sample 
collected at first water-saturated zone (6 feet bgs) in boring on 
the northeast side of Taxiway H. 

bgs = below ground surface PFC = perfluorinated chemical or compound 
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Table 3 Perfluorinated Chemicals Detected in Groundwater Samples at South Ramp Spray Area (Site 1) 

Sample Number EAFB01-GW-001-000 
EAFB01-GW-20M14B-

000 
EAFB01-GW-
20MW32-000 

EAFB01-GW-20MW32-
900 (Field Duplicate) 

EAFB01-GW-53M04B-
000 

Analyte 
CAS 

Number 

EPA 
PHA 

(µg/L) 
Result 
(µg/L) 

Reporting 
Limit (µg/L) 

Result 
(µg/L) 

Reporting 
Limit 
(µg/L) 

Result 
(µg/L) 

Reporting 
Limit 
(µg/L) 

Result 
(µg/L) 

Reporting 
Limit 
(µg/L) 

Result 
(µg/L) 

Reporting 
Limit 
(µg/L) 

Perfluorobutane sulfonate (PFBS) 29420-43-3 NL 0.0092 UJ 0.0085 0.21 J 0.0079 0.037 J 0.0079 0.025 J 0.0078 0.20 J 0.0081 

Perfluorobutanoic acid (PFBA) 375-22-4 NL 0.010 UJ 0.010 0.14 J 0.0093 0.12 J 0.0094 0.063 J 0.0093 0.0098 UJ 0.0096 
Perfluoroheptanoic acid (PFHpA) 375-85-9 NL 0.021 UJ 0.014 0.25 J 0.013 0.41 J 0.013 0.23 J 0.013 0.96 J 0.013 
Perfluorohexane sulfonate (PFHxS) 108427-53-8 NL 0.022 J 0.0072 4.4 J 0.0066 1.3 J 0.0067 0.83 J 0.0066 2.5 J 0.0068 
Perfluorohexanoic acid (PFHxA) 307-24-4 NL 0.051 J 0.0030 0.77 J 0.0028 0.46 J 0.0028 0.23 J 0.0028 1.9 J 0.0028 
Perfluorononanoic acid (PFNA) 375-95-1 NL 0.021 UJ 0.018 0.019 UJ 0.017 0.055 J 0.017 0.033 J 0.017 0.018 J 0.017 
Perfluorooctane sulfonamide (FOSA) 754-91-6 NL 0.041 UJ 0.015 0.019 J 0.0057 0.079 UJ 0.030 0.053 UJ 0.020 0.017 UJ 0.0063 
Perfluorooctane sulfonate (PFOS) 1763-23-1 0.2 0.021 UJ 0.014 9.7 J 0.013 1.5 J 0.013 0.93 J 0.013 2.0 J 0.013 
Perfluorooctanoic acid (PFOA) 335-67-1 0.4 0.010 UJ 0.010 0.76 J 0.0093 0.69 J 0.0094 0.39 J 0.0093 1.1 J 0.0096 
Perfluoropentanoic acid (PFPA) 2706-90-3 NL 0.010 UJ 0.011 0.46 J 0.010 0.34 J 0.010 0.17 J 0.010 1.5 J 0.011 

Note: Shaded values indicate analyte not detected at the Method Detection Limit. Bold values exceed project screening levels. 
µg/L = micrograms per liter CAS = Chemical Abstract Service 
EPA = Environmental Protection Agency J = estimated value 
PHA = Provisional Health Advisory U = analyte not detected at the Method Detection Limit 
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Table 4 Perfluorinated Chemicals Detected in Soil at the South Ramp Spray Area (Site 1) 

Sample Number EAFB01-SB-001-001 EAFB01-SB-001-002
EAFB01-SB-001-901 

(Field Duplicate) 
EAFB01-SB-001-902 

(Field Duplicate) EAFB01-SB-002-001 EAFB01-SB-002-003 EAFB01-SB-003-001 EAFB01-SB-003-006 

 Analyte 
CAS 

Number 

EPA 
RSSL 

(µg/kg) 
Result 
(µg/kg) 

Reporting 
Limit 

(µg/kg) 
Result 
(µg/kg) 

Reporting 
Limit 

(µg/kg) 
Result 
(µg/kg) 

Reporting 
Limit 

(µg/kg) 
Result 
(µg/kg) 

Reporting 
Limit 

(µg/kg) 
Result 
(µg/kg) 

Reporting 
Limit 

(µg/kg) 
Result 
(µg/kg) 

Reporting 
Limit 

(µg/kg) 
Result 
(µg/kg) 

Reporting 
Limit 

(µg/kg) 
Result 
(µg/kg) 

Reporting 
Limit 

(µg/kg) 

 Perfluorobutane sulfonate (PFBS) 29420-43-3 NL 0.84 U 0.20 0.74 U 0.17 0.69 U 0.16 0.81 U 0.19 0.78 U 0.18 0.73 U 0.17 0.69 U 0.16 0.86 J 0.19 

 Perfluorodecane sulfonate (PFDS) 67906-42-7 NL 0.84 U 0.42 0.74 U 0.37 0.69 U 0.35 0.81 U 0.40 0.78 U 0.39 0.73 U 0.37 0.61 J 0.34 0.83 U 0.41 
 Perfluoroheptanoic acid (PFHpA) 375-85-9 NL 0.84 U 0.17 0.74 U 0.15 0.69 U 0.14 0.81 U 0.16 0.78 U 0.16 0.73 U 0.15 0.14 J 0.14 0.83 U 0.17 
 Perfluorohexane sulfonate (PFHxS) 108427-53-8 NL 0.84 U 0.39 0.74 U 0.35 0.69 U 0.32 0.81 U 0.38 0.78 U 0.36 0.73 U 0.34 8.4   0.32 66   0.39 
 Perfluorohexanoic acid (PFHxA) 307-24-4 NL 0.84 U 0.21 0.74 U 0.19 0.69 U 0.17 0.81 U 0.20 0.78 U 0.20 0.73 U 0.18 0.30 J 0.17 1.4   0.21 
 Perfluorononanoic acid (PFNA) 375-95-1 NL 0.84 U 0.31 0.74 U 0.27 0.69 U 0.25 0.81 U 0.30 0.78 U 0.29 0.73 U 0.27 1.3   0.25 0.83 U 0.30 
 Perfluorooctane sulfonamide (FOSA) 754-91-6 NL 0.84 U 0.14 0.74 U 0.12 0.69 U 0.11 0.81 U 0.13 0.78 U 0.13 0.73 U 0.12 1.0   0.11 0.83 U 0.13 
 Perfluorooctane sulfonate (PFOS) 1763-23-1 6,000 0.80 J 0.20 0.74 U 0.17 0.40 J 0.16 0.81 U 0.19 3.7   0.18 10   0.17 99   0.16 0.38 J 0.19 
 Perfluorooctanoic acid (PFOA) 335-67-1 16,000 0.84 U 0.32 0.74 U 0.29 0.69 U 0.27 0.81 U 0.31 0.78 U 0.30 0.73 U 0.28 2.6   0.26 1.0 J 0.32 

 Perfluoropentanoic acid (PFPA) 2706-90-3 NL 0.84 U 0.33 0.74 U 0.30 0.69 U 0.28 0.81 U 0.32 0.78 U 0.31 0.73 U 0.29 0.69 U 0.28 0.65 J 0.33 

Note:  Shaded values indicate analyte not detected at the Method Detection Limit. 
µg/kg = micrograms per kilogram CAS = Chemical Abstract Service 
EPA = Environmental Protection Agency J =estimated value; the analyte was positively identified, but the value is an estimate because of quantification factors. 
NL = not listed; an EPA RSSL value has not been established for this analyte RSSL = Residential Soil Screening Level (EPA memorandum, November 2009) 
U = analyte not detected at the Method Detection Limit 
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Table 5 Environmental Samples Collected at KC-135 Fire (Site 2) 

Sample Identifier Matrix Purpose/Location 
EAFB02-GW-001-000 Groundwater Determine if PFCs are in the shallow groundwater.  Sample 

collected from temporary well point in DPT boring EAFB02-
SB-001, on north end of the site, on the northeast side of 
Taxiway F. 

EAFB02-GW-002-000 Groundwater Determine if PFCs are in the shallow groundwater.  Sample 
collected from temporary well point in DPT boring EAFB02-
SB-002, on south end of the site, on the southwest side of 
Taxiway F. 

EAFB02-GW-003-000 Groundwater Determine if PFCs are in the shallow groundwater.  Sample 
collected from temporary well point in DPT boring EAFB02-
SB-003, on north end of the site, on the northwest side of 
Taxiway F. 

EAFB02-GW-MW30-000 Groundwater Determine if PFCs are in the shallow groundwater.  Sample 
collected from existing shallow monitoring well MW30 on the 
southeast side of Taxiway F. 

EAFB02-GW-MW32-000 Groundwater Determine if PFCs are in the shallow groundwater.  Sample 
collected from existing shallow monitoring well MW32 on the 
southeast side of Taxiway F. 

EAFB02-SB-001-001 Surface Soil Determine if PFCs remain in the surface soil.  Sample collected 
from surface soil on north end of the site, on the northeast side of 
Taxiway F.  

EAFB02-SB-001-008 Subsurface 
Soil 

Determine if PFCs remain in the subsurface soil.  Sample 
collected at 8 feet bgs in DPT boring on north end of the site, on 
the northeast side of Taxiway F. 

EAFB02-SB-002-001 Surface Soil Determine if PFCs remain in the surface soil.  Sample collected 
from surface soil on south end of the site on the southwest side 
of Taxiway F. 

EAFB02-SB-002-005 Subsurface 
Soil 

Determine if PFCs remain in the subsurface soil.  Sample 
collected at a depth of 5 feet bgs in DPT boring on south end of 
the site, on the southwest side of Taxiway F. 

EAFB02-SB-003-003 Subsurface 
Soil 

Determine if PFCs remain in the subsurface soil.  Sample 
collected at a depth of 3 feet bgs in DPT boring on north end of 
the site, on the northwest side of Taxiway F. 

bgs = below ground surface DPT = direct push technology 
PFC = perfluorinated chemical or compound 
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Table 6 Perfluorinated Chemicals Detected in Groundwater Samples at KC-135 Fire (Site 2) 

Sample Number EAFB02-GW-001-000 EAFB02-GW-002-000 EAFB02-GW-003-000 
EAFB02-GW-MW30-

000 
EAFB02-GW-

MW32-000 

Analyte CAS Number 
EPA 
PHA 

(µg/L) 

Result 
(µg/L) 

Reporting 
Limit 
(µg/L) 

Result 
(µg/L) 

Reporting 
Limit 
(µg/L) 

Result 
(µg/L) 

Reporting 
Limit 
(µg/L) 

Result 
(µg/L) 

Reporting 
Limit 
(µg/L) 

Result 
(µg/L) 

Reporting 
Limit 
(µg/L) 

Perfluorobutane sulfonate (PFBS) 29420-43-3 NL 0.20 J 0.0099 0.057 J 0.0084 0.050 J 0.0082 0.83 J 0.0082 1.3 J 0.0082 

Perfluorobutanoic acid (PFBA) 375-22-4 NL 0.35 J 0.012 0.18 J 0.010 1.2 J 0.0097 0.92 J 0.0097 3.1 J 0.0098 
Perfluorodecane sulfonate (PFDS) 67906-42-7 NL 0.012 UJ 0.011 0.017 J 0.0094 0.0099 UJ 0.0091 0.022 J 0.0091 0.86 J 0.0091 
Perfluorodecanoic acid (PFDA) 335-76-2 NL 0.0098 J 0.0094 0.030 J 0.0080 0.035 J 0.0078 0.0099 UJ 0.0078 0.32 J 0.0078 
Perfluoroheptanoic acid (PFHpA) 375-85-9 NL 0.52 J 0.016 0.43 J 0.014 2.5 J 0.013 2.5 J 0.013 4.0 J 0.013 
Perfluorohexane sulfonate (PFHxS) 108427-53-8 NL 5.9 J 0.0084 1.8 J 0.0071 1.2 J 0.0069 20 J 0.0069 31 J 0.0069 
Perfluorohexanoic acid (PFHxA) 307-24-4 NL 2.1 J 0.0035 0.61 J 0.0030 2.5 J 0.0029 4.7 J 0.0029 25 J 0.0029 
Perfluorononanoic acid (PFNA) 375-95-1 NL 0.057 J 0.021 0.089 J 0.018 0.39 J 0.017 0.42 J 0.017 0.33 J 0.017 
Perfluorooctane sulfonamide (FOSA) 754-91-6 NL 0.051 J 0.041 0.072 J 0.0061 0.016 UJ 0.0060 0.016 J 0.0058 0.83 J 0.0054 
Perfluorooctane sulfonate (PFOS) 1763-23-1 0.2 30 J 0.016 6.7 J 0.014 23 J 0.013 82 J 0.013 2000 J 0.013 
Perfluorooctanoic acid (PFOA) 335-67-1 0.4 1.6 J 0.012 0.77 J 0.010 3.3 J 0.0097 3.5 J 0.0097 18 J 0.0097 

Perfluoropentanoic acid (PFPA) 2706-90-3 NL 1.4 J 0.013 0.64 J 0.011 4.1 J 0.011 3.6 J 0.011 9.8 J 0.011 

Note: Shaded values indicate analyte not detected at the Method Detection Limit. BOLD values exceed EPA PHA. 
µg/L = micrograms per liter CAS = Chemical Abstract Service 
EPA = Environmental Protection Agency J = estimated value; the analyte was positively identified, but the value is an estimate because of quantification factors. 
NL = not listed; an EPA PHA value has not been established for this analyte PHA = Provisional Health Advisor (EPA memorandum, October 2009) 
U = analyte not detected at the Method Detection Limit 
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Table 7 Perfluorinated Chemicals Detected in Soil at KC-135 Fire (Site 2) 

Sample Number EAFB02-SB-001-001 EAFB02-SB-001-008 EAFB02-SB-002-001 EAFB02-SB-002-005 EAFB02-SB-003-003 

Analyte 
CAS 

Number 

EPA 
RSSL 

(µg/kg) 
Result 
(µg/kg) 

Reporting 
Limit 

(µg/kg) 
Result 
(µg/kg) 

Reporting 
Limit 

(µg/kg) 
Result 
(µg/kg) 

Reporting 
Limit 

(µg/kg) 
Result 
(µg/kg) 

Reporting 
Limit 

(µg/kg) 
Result 
(µg/kg) 

Reporting 
Limit 

(µg/kg) 
Perfluorobutanoic acid (PFBA) 375-22-4 NL 0.64 U 0.13 0.71 U 0.14 0.73 U 0.15 0.63 U 0.13 1.1   0.14 
Perfluorodecane sulfonate (PFDS) 67906-42-7 NL 0.75 J 0.32 0.71 U 0.35 0.73 U 0.36 0.63 U 0.31 0.45 J 0.36 
Perfluorodecanoic acid (PFDA) 335-76-2 NL 0.64 U 0.29 0.71 U 0.32 0.73 U 0.33 0.63 U 0.28 2.6   0.33 
Perfluoroheptanoic acid (PFHpA) 375-85-9 NL 0.64 U 0.13 0.71 U 0.14 0.73 U 0.15 0.63 U 0.13 1.4   0.14 
Perfluorohexane sulfonate (PFHxS) 108427-53-8 NL 0.43 J 0.30 0.65 J 0.33 1.6   0.34 1.0   0.29 1.2   0.34 
Perfluorohexanoic acid (PFHxA) 307-24-4 NL 0.64 U 0.16 0.21 J 0.18 0.73 U 0.18 0.63 U 0.16 2.3   0.18 
Perfluorononanoic acid (PFNA) 375-95-1 NL 0.64 U 0.23 0.71 U 0.26 4.1   0.27 1.0   0.23 1.5   0.26 
Perfluorooctane sulfonamide (FOSA) 754-91-6 NL 4.9   0.10 0.34 J 0.12 0.73 U 0.12 0.63 U 0.10 0.12 J 0.12 
Perfluorooctane sulfonate (PFOS) 1763-23-1 6,000 2.3   0.15 14   0.17 140   0.17 120   0.15 30   0.17 
Perfluorooctanoic acid (PFOA) 335-67-1 16,000 0.64 U 0.25 0.71 U 0.27 2.5   0.28 0.69 J 0.24 5.7   0.28 

Perfluoropentanoic acid (PFPA) 2706-90-3 NL 0.64 U 0.26 0.36 J 0.28 0.73 U 0.29 0.63 U 0.25 3.0   0.29 
Note: Shaded values indicate analyte not detected at the Method Detection Limit. 
µg/kg = micrograms per kilogram CAS = Chemical Abstract Service 
EPA = Environmental Protection Agency J = estimated value; the analyte was positively identified, but the value is an estimate because of quantification factors 
NL = not listed RSSL = Residential Soil Screening Level (EPA memorandum, November 2009) 
U = analyte not detected at the Method Detection Limit 
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Table 8 Environmental Samples Collected at the Former Ball Field Spray Area / Garrison Slough 
(Site 3) 

Sample Identifier Matrix Purpose/Location 
EAFB03-GW-002-000 Groundwater Determine if PFCs are in the shallow groundwater.  Sample 

collected from temporary well point in DPT boring EAFB03-
SB-002, on east side of Taxiway F, between Hangar 1190 and 
Building 1206 (Fire Station) on the east side of the former ball 
field. 

EAFB03-GW-MW33A-000 Groundwater Determine if PFCs are in the shallow groundwater.  Sample 
collected from existing shallow monitoring well MW33A, on the 
east side of Taxiway F on the north side of the former ball field. 

EAFB03-GW-MW33B-000 Groundwater Determine if PFCs are in the shallow groundwater.  Sample 
collected from existing shallow monitoring well MW33B, on the 
east side of Taxiway F on the north side of the former ball field. 

EAFB03-SB-001-001 Surface soil Determine if PFCs remain in the surface soil.  Sample collected 
from surface soil on east side of Taxiway F between Hangars 
1190 and 1206 in the middle of the former ball field. 

EAFB03-SB-001-010 Subsurface 
soil 

Determine if PFCs remain in the subsurface soil.  Sample 
collected from subsurface soil (10 feet bgs) in DPT boring 
EAFB-SB-001 in the middle of the former ball field. 

EAFB03-SB-002-010 Subsurface 
soil 

Determine if PFCs remain in the subsurface soil.  Sample 
collected from subsurface soil (10 feet bgs) in DPT boring 
EAFB-SB-002 on the east side of the former ball field. 

EAFB03-SB-003-009 Subsurface 
soil 

Determine if PFCs remain in the subsurface soil.  Sample 
collected from subsurface soil (9 feet bgs) in DPT boring EAFB-
SB-003 on the north side of the former ball field. 

EAFB03-SB-004-010 Subsurface 
soil 

Determine if PFCs remain in the subsurface soil.  Sample 
collected from subsurface soil (10 feet bgs) in DPT boring 
EAFB-SB-004 on the west side of the former ball field. 

EAFB03-SW-001-001/ 
EAFB03-SW-001-901 
(Field Duplicate) 

Surface water Determine if PFCs remain in the surface water in Garrison 
Slough.  Sample collected from the drainage channel where 
Garrison Slough passes under Central Avenue east of the former 
ball field. 

EAFB03-SD-001-001/ 
EAFB03-SD-001-901 
(Field Duplicate) 

Sediment Determine if PFCs remain in the sediment in Garrison Slough.  
Sample collected from the drainage channel where Garrison 
Slough passes under Central Avenue east of the former ball 
field. 

bgs = below ground surface DPT = direct push technology 
PFC = perfluorinated chemical or compound 
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Table 9 Perfluorinated Chemicals Detected in Groundwater at the Former Ball Field Spray Area/Garrison Slough (Site 3) 

Sample Number EAFB03-GW-002-000 
EAFB03-GW-MW33A-

000 
EAFB03-GW-MW33B-

000 

Analyte 
CAS 

Number 

EPA 
PHA 

(µg/L) 
Result 
(µg/L) 

Reporting 
Limit 
(µg/L) 

Result 
(µg/L) 

Reporting 
Limit 
(µg/L) 

Result 
(µg/L) 

Reporting 
Limit 
(µg/L) 

Perfluorobutane sulfonate (PFBS) 29420-43-3 NL 0.82 J 0.0083 2.4 J 0.0085 0.014 J 0.0079 
Perfluorobutanoic acid (PFBA) 375-22-4 NL 0.67 J 0.0099 1.5 J 0.010 0.067 J 0.0095 
Perfluorodecane sulfonate (PFDS) 67906-42-7 NL 0.010 J 0.0092 0.010 UJ 0.0094 0.014 J 0.0088 
Perfluorodecanoic acid (PFDA) 335-76-2 NL 0.010 UJ 0.0079 0.010 UJ 0.0080 0.012 J 0.0075 
Perfluoroheptanoic acid (PFHpA) 375-85-9 NL 0.23 J 0.013 4.2 J 0.014 0.021 J 0.013 
Perfluorohexane sulfonate (PFHxS) 108427-53-8 NL 1.3 J 0.0070 130 J 0.0072 0.45 J 0.0067 
Perfluorohexanoic acid (PFHxA) 307-24-4 NL 3.1 J 0.0029 14 J 0.0030 0.060 J 0.0028 
Perfluorononanoic acid (PFNA) 375-95-1 NL 0.018 J 0.018 0.092 J 0.018 0.24 J 0.017 
Perfluorooctane sulfonamide (FOSA) 754-91-6 NL 0.026 J 0.0059 0.0095 J 0.0057 0.0090 J 0.0057 
Perfluorooctane sulfonate (PFOS) 1763-23-1 0.2 9.3 J 0.013 22 J 0.014 20 J 0.013 
Perfluorooctanoic acid (PFOA) 335-67-1 0.4 0.40 J 0.0099 250 J 0.010 0.095 J 0.0094 
Perfluoropentanoic acid (PFPA) 2706-90-3 NL 2.3 J 0.011 5.3 J 0.011 0.068 J 0.011 

Note:  Shaded values indicate analyte not detected at the Method Detection Limit.  BOLD values exceed EPA PHA. 
µg/L = micrograms per liter CAS = Chemical Abstract Service 
EPA = Environmental Protection Agency  
J = estimated value; the analyte was positively identified, but the value is an estimate because of quantification factors 
NL = not listed; an EPA PHA value has not been established for this analyte PHA = Provisional Health Advisory (EPA memorandum, October 2009) 
U = analyte not detected at the Method Detection Limit 
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Table 10 Perfluorinated Chemicals Detected in Soil at Former Ball Field Spray Area/Garrison Slough (Site 3) 

Sample Number EAFB03-SB-001-001 EAFB03-SB-001-010 EAFB03-SB-002-010 EAFB03-SB-003-009 EAFB03-SB-004-010 

Analyte CAS Number 
EPA 

RSSL 
(µg/kg) 

Result 
(µg/kg) 

Reporting 
Limit 

(µg/kg) 

Result 
(µg/kg) 

Reporting 
Limit 

(µg/kg) 

Result 
(µg/kg) 

Reporting 
Limit 

(µg/kg) 

Result 
(µg/kg) 

Reporting 
Limit 

(µg/kg) 

Result 
(µg/kg) 

Reporting 
Limit 

(µg/kg) 

Perfluorobutane sulfonate (PFBS) 29420-43-3 NL 0.71 J 0.16 17   0.14 23   0.14 4.2   0.14 72   0.16 

Perfluorobutanoic acid (PFBA) 375-22-4 NL 0.69 U 0.14 3.0   0.12 7.8   0.12 0.96   0.12 14   0.14 
Perfluorodecane sulfonate (PFDS) 67906-42-7 NL 10   0.35 0.60 U 0.30 0.61 U 0.30 0.62 U 0.31 18   0.35 
Perfluorodecanoic acid (PFDA) 335-76-2 NL 0.59 J 0.31 0.60 U 0.27 0.61 U 0.27 0.62 U 0.28 0.42 J 0.32 
Perfluoroheptanoic acid (PFHpA) 375-85-9 NL 0.72 J 0.14 1.9   0.12 4.0   0.12 1.4   0.12 6.8   0.14 
Perfluorohexane sulfonate (PFHxS) 108427-53-8 NL 11   0.32 66   0.28 31   0.28 41   0.29 130   0.33 
Perfluorohexanoic acid (PFHxA) 307-24-4 NL 2.2   0.17 29   0.15 53   0.15 30   0.15 140   0.18 
Perfluorononanoic acid (PFNA) 375-95-1 NL 23 J 0.25 0.60 U 0.22 0.61 U 0.22 0.62 U 0.23 0.70 UJ 0.26 
Perfluorooctane sulfonamide (FOSA) 754-91-6 NL 3.2   0.11 0.60 U 0.099 0.20 J 0.099 0.62 U 0.10 150   0.11 
Perfluorooctane sulfonate (PFOS) 1763-23-1 6,000 5700 J 0.16 14   0.14 13   0.14 0.76 J 0.14 1400 J 0.16 
Perfluorooctanoic acid (PFOA) 335-67-1 16,000 6.0   0.27 140   0.23 16   0.23 49   0.24 130   0.27 

Perfluoropentanoic acid (PFPA) 2706-90-3 NL 0.84 J 0.28 10   0.24 18   0.24 2.8   0.25 50   0.28 

Note:  Shaded values indicate analyte not detected at the Method Detection Limit 
µg/kg = micrograms per kilogram CAS = Chemical Abstract Service 
EPA = Environmental Protection Agency J = estimated value; the analyte was positively identified, but the value is an estimate because of quantification factors 
NL = not listed; an EPA RSSL value has not been established for this analyte RSSL = Residential Soil Screening Level (EPA memorandum, November 2009) 
U = analyte not detected at the Method Detection Limit 
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Table 11 Perfluorinated Chemicals Detected in Sediment at Former Ball Field Spray 
Area/Garrison Slough (Site 3) 

Sample Number EAFB03-SD-001-001 

Analyte CAS Number 

EPA 
RSSL 

(µg/kg) 
Result 
(µg/kg) 

Reporting 
Limit 

(µg/kg) 
Perfluorohexane sulfonate (PFHxS) 108427-53-8 NL 0.36 J 0.32 
Perfluorooctane sulfonate (PFOS) 1763-23-1 6,000 2.7   0.16 

Note:  Shaded values indicate analyte not detected at the Method Detection Limit. 
µg/kg = micrograms per kilogram CAS = Chemical Abstract Service 
EPA = Environmental Protection Agency  
J = estimated value; the analyte was positively identified, but the value is an estimate because of 
quantification factors 
NL = not listed; an EPA RSSL value has not been established for this analyte 
RSSL = Residential Soil Screening Level (EPA memorandum, November 2009) 
U = analyte not detected at the Method Detection Limit 

 
Table 12 Perfluorinated Chemicals Detected in Surface Water at Former Ball Field Spray Area/ 

Garrison Slough (Site 3) 

Sample Number EAFB03-SW-001-001 
EAFB03-SW-001-901 

(Field Duplicate) 

Analyte 
CAS 

Number 

EPA 
PHA 

(µg/L) 

Result 
(µg/L) 

Reporting 
Limit 
(µg/L) 

Result 
(µg/L) 

Reporting 
Limit 
(µg/L) 

Perfluorobutane sulfonate (PFBS) 29420-43-3 NL 0.15 J 0.0077 0.15 J 0.0077 
Perfluorobutanoic acid (PFBA) 375-22-4 NL 0.067 J 0.0091 0.086 J 0.0092 
Perfluoroheptanoic acid (PFHpA) 375-85-9 NL 0.12 J 0.012 0.12 J 0.012 
Perfluorohexane sulfonate (PFHxS) 108427-53-8 NL 1.2 J 0.0065 1.1 J 0.0065 
Perfluorohexanoic acid (PFHxA) 307-24-4 NL 0.47 J 0.0027 0.49 J 0.0027 
Perfluorooctane sulfonate (PFOS) 1763-23-1 0.2 2.4 J 0.012 2.1 J 0.012 
Perfluorooctanoic acid (PFOA) 335-67-1 0.4 0.53 J 0.0091 0.49 J 0.0092 
Perfluoropentanoic acid (PFPA) 2706-90-3 NL 0.21 J 0.010 0.21 J 0.010 

Note:  Shaded values indicate analyte not detected at the Method Detection Limit.  BOLD values exceed EPA PHA. 
µg/L = micrograms per liter CAS = Chemical Abstract Service 
EPA = Environmental Protection Agency  
J = estimated value; the analyte was positively identified, but the value is an estimate because of quantification factors 
NL = not listed; an EPA PHA value has not been established for this analyte 
PHA = Provisional Health Advisor (EPA memorandum, October 2009) 
U = analyte not detected at the Method Detection Limit 
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Table 13 Environmental Samples Collected at the Foamed Runway (Site 4) 

Sample Identifier Matrix Purpose/Location 
EAFB04-GW-001-000 Groundwater Determine if PFCs are in the shallow groundwater.  Sample 

collected from temporary well point in DPT boring EAFB04-SB-
001 on the east side of Runway 14/32. 

EAFB04-GW-002-000 Groundwater Determine if PFCs are in the shallow groundwater.  Sample 
collected from temporary well point in DPT boring EAFB04-SB-
002 on the west side of Runway 14/32. 

EAFB03-GW-003-000 Groundwater Determine if PFCs are in the shallow groundwater.  Sample 
collected from temporary well point in DPT boring EAFB04-SB-
003 on the east side of Runway 14/32. 

EAFB04-GW-004-000 Groundwater Determine if PFCs are in the shallow groundwater.  Sample 
collected from temporary well point in DPT boring EAFB04-SB-
004 on the west side of Runway 14/32. 

EAFB04-SB-001-001 Surface soil Determine if PFCs remain in the surface soil.  Sample collected 
from DPT boring EAFB04-SB-001 on the east side of Runway 
14/32. 

EAFB04-SB-001-004 Subsurface 
soil 

Determine if PFCs remain in the subsurface soil.  Sample collected 
at 4 feet bgs in DPT boring EAFB04-SB-001 on the east side of 
Runway 14/32. 

EAFB04-SB-002-001 Surface soil Determine if PFCs remain in the surface soil.  Sample collected 
from DPT boring EAFB04-SB-002 on the west side of Runway 
14/32. 

EAFB04-SB-002-008 Subsurface 
soil 

Determine if PFCs remain in the subsurface soil.  Sample collected 
at 8 feet bgs in DPT boring EAFB04-SB-002 on the west side of 
Runway 14/32. 

EAFB04-SB-003-002 Subsurface 
soil 

Determine if PFCs remain in the subsurface soil.  Sample collected 
at 2 feet bgs in DPT boring EAFB04-SB-003 on the east side of 
Runway 14/32. 

EAFB04-SB-004-005 Subsurface 
soil 

Determine if PFCs remain in the subsurface soil.  Sample collected 
at 5 feet bgs in DPT boring EAFB04-SB-004 on the west side of 
Runway 14/32. 

PFC = perfluorinated chemical or compound   
bgs = below ground surface DPT = direct push technology 
PFC = perfluorinated chemical or compound 
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Table 14 Perfluorinated Chemicals Detected in Groundwater at the Foamed Runway (Site 4) 

Sample Number EAFB04-GW-001-000 EAFB04-GW-002-000 EAFB04-GW-003-000 EAFB04-GW-004-000 

Analyte 
CAS 

Number 

EPA 
PHA 

(µg/L) 
Result 
(µg/L) 

Reporting 
Limit 
(µg/L) 

Result 
(µg/L) 

Reporting 
Limit 
(µg/L) 

Result 
(µg/L) 

Reporting 
Limit 
(µg/L) 

Result 
(µg/L) 

Reporting 
Limit 
(µg/L) 

Perfluorobutane sulfonate (PFBS) 29420-43-3 NL 0.0094 UJ 0.0086 0.011 UJ 0.0098 0.015 J 0.010 0.029 J 0.0076 
Perfluorobutanoic acid (PFBA) 375-22-4 NL 0.010 UJ 0.010 0.012 UJ 0.012 0.10 J 0.012 0.055 J 0.0090 
Perfluoroheptanoic acid (PFHpA) 375-85-9 NL 0.018 J 0.014 0.027 J 0.016 0.081 J 0.016 0.27 J 0.012 
Perfluorohexane sulfonate (PFHxS) 108427-53-8 NL 0.089 J 0.0073 0.059 J 0.0083 0.24 J 0.0085 0.31 J 0.0064 
Perfluorohexanoic acid (PFHxA) 307-24-4 NL 0.026 J 0.0030 0.035 J 0.0034 0.74 J 0.0035 0.37 J 0.0027 
Perfluorooctane sulfonate (PFOS) 1763-23-1 0.2 0.14 J 0.014 0.080 J 0.016 0.29 J 0.016 0.059 J 0.012 
Perfluorooctanoic acid (PFOA) 335-67-1 0.4 0.021 J 0.010 0.032 J 0.012 0.030 J 0.012 0.069 J 0.0090 
Perfluoropentanoic acid (PFPA) 2706-90-3 NL 0.028 J 0.011 0.037 J 0.013 0.064 J 0.013 0.22 J 0.010 

Note:  Shaded values indicate analyte not detected at the Method Detection Limit.  BOLD values exceed EPA PHA. 
µg/L = micrograms per liter CAS = Chemical Abstract Service 
EPA = Environmental Protection Agency J = estimated value; the analyte was positively identified, but the value is an estimate because of quantification factors 
NL = not listed; an EPA PHA value has not been established for this analyte PHA = Provisional Health Advisory (EPA memorandum, October 2009) 
U = analyte not detected at the Method Detection Limit 
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Table 15 Perfluorinated Chemicals Detected in Soil at the Foamed Runway (Site 4) 

Sample Number EAFB04-SB-001-001 EAFB04-SB-001-004 EAFB04-SB-002-001 EAFB04-SB-002-008 EAFB04-SB-003-002 EAFB04-SB-004-005

Analyte 
CAS 

Number 

EPA 
RSSL 

(µg/kg) 

Result 
(µg/kg) 

Reporting 
Limit 

(µg/kg) 

Result 
(µg/kg) 

Reporting 
Limit 

(µg/kg) 

Result 
(µg/kg) 

Reporting 
Limit 

(µg/kg) 

Result 
(µg/kg) 

Reporting 
Limit 

(µg/kg) 

Result 
(µg/kg) 

Reporting 
Limit 

(µg/kg) 

Result 
(µg/kg) 

Reporting 
Limit 

(µg/kg) 

Perfluoroheptanoic acid (PFHpA) 375-85-9 NL 0.65 U 0.13 0.66 U 0.13 0.62 U 0.12 0.43 J 0.14 0.76 U 0.15 0.61 U 0.12 

Perfluorohexane sulfonate (PFHxS) 108427-53-8 NL 0.65 U 0.30 0.66 U 0.31 1.9   0.29 1.7   0.33 0.37 J 0.35 0.61 U 0.28 

Perfluorononanoic acid (PFNA) 375-95-1 NL 0.65 U 0.24 0.66 U 0.24 1.5   0.23 0.70 U 0.26 0.76 U 0.28 0.50 J 0.22 
Perfluorooctane sulfonate (PFOS) 1763-23-1 6,000 0.78 J 0.15 0.66 U 0.15 15   0.14 0.70 U 0.16 0.76 U 0.18 3.3   0.14 

Perfluorooctanoic acid (PFOA) 335-67-1 16,000 0.65 U 0.25 0.66 U 0.25 2.8   0.24 0.70 U 0.27 0.76 U 0.29 0.61 U 0.23 

Note:  Shaded values indicate analyte not detected at the Method Detection Limit 
µg/kg = micrograms per kilogram CAS = Chemical Abstract Service 
EPA = Environmental Protection Agency J = Estimated value; the analyte was positively identified, but the value is an estimate because of quantification factors 
NL = not listed; an EPA RSSL value has not been established for this analyte RSSL = Residential Soil Screening Level (EPA memorandum, November 2009) 
U = analyte not detected at the Method Detection Limit 
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1. INTRODUCTION 

The data validation of 24 soil, 1 sediment, 17 ground-water and 2 surface-water samples (44 samples-2 

SDGs) analyzed for perfluorinated hydrocarbons (PFCs), collected from Eielson AFB, Fairbanks, Alaska 

was completed in September 2014.  Level III data validation was performed on all samples. All the 

samples from the sample delivery groups have the following label: Stage_3_Validation_Manual (S3VM). 

TestAmerica Laboratories, Denver, CO produced all the analytical data  
     

2. PROCEDURES 

The sample data were validated following the logic identified in The Contract Laboratory Program 

(CLP) Data Validation Functional Guidelines for Evaluating Organic Analyses (June, 2008).  The 

laboratory method specific criteria were also employed to validate the information. The data validation 

qualifiers (Table 5-1) applied by the reviewer were recorded in a column adjacent and to the right of the 

laboratory results.  A data validation reason code was also added to each of the reviewer’s qualifiers to 

provide the user with a means to identify which results were qualified and the reason for the qualifiers 

(Table 5-2). The data were labeled according to Guidance for Labeling Externally Validated Laboratory 

Analytical Data for Superfund Use (January, 2009). 

 

3. SUMMARY OF DATA VALIDATION FINDINGS 

Overall the data from the 44 samples were of acceptable quality, and all measurements met the measures 

required to satisfy the project quality control (QC) objectives (precision, accuracy, representativeness, 

comparability, and completeness) were met.  Each of these measures and specific data qualifications are 

discussed below. 

 

Precision:  Precision is a measure of the agreement between duplicate sample measurements of the same 

quantity and is reflected in the relative percent difference (RPD) between spikes and the RPD for the field 

duplicate analysis.  Precision was measured at 94.3%. 

 

Accuracy:  Accuracy is measured by the results from the recovery of known amounts of compounds or 

elements from laboratory control samples (LCS), matrix spikes (MS), and surrogate recoveries.  The 

overall measure of accuracy for the samples was calculated by comparing the number of spike recoveries 

that exceeded the laboratory limits by the total number of LCS, MS and surrogate recoveries.  For the 

samples accuracy was measured at 94.1%.  
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Representativeness:  The measures of representativeness – sample handling, analytical blank analysis, 

field blanks – were met. Designated analytical protocols were followed.  Holding times were met for the 

soils and sediment, but not for most of the ground-water or surface water samples. In addition, the 

holding temperature for some of the water samples exceeded the QC criteria by 2X.  Overall, no major 

problems were identified resulting from analytical failure.  

 

Comparability:  The samples were analyzed using appropriate approved methods of analysis.  All data 

results were reported correctly and in standard units 

 

Completeness:  Completeness is the amount of valid data compared to the planned amount and is 

expressed as a percent of the usable data points divided by the total number of analytes for each parameter 

analyzed.  Out of a total of 704 data points, no data points were rejected, resulting in a completeness of 

100 percent. 

 

Data validation summaries, which function as worksheets for the validation task, are included for each 

parameter in each data package.  The following section highlights the key findings of the data validation 

for each analysis. 

 

4. ANALYSIS-SPECIFIC DATA VALIDATION SUMMARIES 

4.1 PERFLUORINATED HYDROCARBONS (PFC) 

Twenty-four soil, 1 sediment, 17 ground-water and 2 surface-water samples (total of 44 samples), from 

Eielson AFB, were analyzed for an array of 16 PFC compounds. Overall, the data are of good quality and 

are usable as qualified.  

 

Sample Condition. The water samples collected on 7/30 were stored at a temperature greater than 2X the 

required QC temperature (14.2 C). All results from these samples were qualified as “UJ/J”. All other 

samples were received in acceptable condition no qualifiers were needed. The client instructed the 

laboratory on August 8, 2014, that all analyses for sample EAFB03-SD-001-901 (SDG 58523) were to be 

cancelled. The sample consisted of water and rocks. The sample was not analyzed. 

 

Holding Times.  The soil and sediment samples were received in acceptable condition and were analyzed 

within the QC holding time. The water samples collected on 07/28/2014 and 7/29/2014 were extracted 

outside the 7 day holding time. All sample results were qualified as “UJ/J”.  
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Initial and Continuing Calibration.  The ICAL and CCV analyses were within the QC limits for all three 

of the SDGs..  

 

Blanks.  There were no compounds present in any of the method or field blanks for the three SDGs. No 

qualifiers were needed. 

 

Surrogates.  The water samples EAFB02-GW-001-000, EAFB02-GW-MW32-000, EAFB02-GW-

MW32-000DL, EAFB02-GW-MW32-000 and EAFB02-GW-003-000 DL had high PFOS surrogate 

recoveries and detects in these samples were qualified as “J”. All soil and sediment samples had surrogate 

recoveries within the QC limits. 

 

Matrix Spike/Matrix Spike Duplicates.   The EAFB01-GW-20MW32-000 MS/MSD from SDG 58521 

had low recoveries for Perfluorooctanoic acid and this compound was qualified as “J” in the parent sample. 

Three compounds, Perfluorododecanoic acid, Perfluorodecanoic acid  and Perfluoroundecanoic acid, in 

the EAFB03-SW-001-001 MS/MSD analyses, were above the QC limit. Since all results were non-detects 

for these compounds in the sample, no qualifiers were needed. Four compounds in the MS/MSDs had 

high recoveries, but the sample concentration was >4x than the spike and no qualifiers were required. 

 

The MS/MSD analyses from SDG 58523 were within the QC criteria, so no qualifiers were needed. 

 

Laboratory Control Sample.   The recoveries for the LCS were within the QC limits for both SDGs and 

no qualifiers were required. 

 

Internal Standards.  A l number of IS area count recoveries in the SDGs were below the QC criteria. The 

effected samples and compounds that were qualified are shown below: 

A). SDG 58521:  

Ground-water/surface water: The following IS area count recoveries were below the QC criteria 

Samples IS Low Recovery Area Count Qualifiers 
EFAB01-GW-53M04B-000 Perfluorobutanoic acid, Perfluoropentanoic acid, 

Perfluorobutane Sulfonate 
UJ/J 

 
EFAB03-GW-MW33A-000 

Perfluorohexanoic acid, Perfluoroheptanoic acid, 
Perfluorohexane Sulfonate, Perfluorooctanoic acid, 
Perfluorooctane Sulfonate, Perfluorononanoic acid 

UJ/J 

EFAB03-GW-MW33B-000 Perfluorooctane Sulfonate, Perfluorononanoic acid UJ/J 
EAFB02-GW-001-000 
 
 

Perfluorohexane Sulfonate, Perfluorooctane Sulfonate, 
Perfluorononanoic acid 

UJ/J 
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EFAB01-GW-20MW32-900 

Perfluorobutanoic acid, Perfluoropentanoic acid, 
Perfluorobutane Sulfonate, Perfluorohexanoic acid, 
Perfluoroheptanoic acid, Perfluorohexane Sulfonate, 
Perfluorodecanoic acid, Perfluorodecane Sulfonate 

UJ/J 

 
EAFB04-GW-003-000 

Perfluorohexane Sulfonate, Perfluorodecanoic acid, 
Perfluorodecane Sulfonate, Perfluoroundecanoic acid, 
Perfluorododecanoic acid, Perfluorooctane Sulfonamide 

UJ/J 

EAFB04-GW-002-000 Perfluorohexanoic acid, Perfluoroheptanoic acid UJ/J 
 
EAFB02-GW-003-000 

Perfluorooctanoic acid, Perfluorooctane Sulfonate, 
Perfluorononanoic acid, Perfluorodecanoic acid, 
Perfluorodecane Sulfonate 

UJ/J 

EAFB03-SW-001-001 Perfluorodecanoic acid, Perfluorodecane Sulfonate UJ/J 
EAFB03-SW-001-901 Perfluorodecanoic acid, Perfluorodecane Sulfonate, 

Perfluoroundecanoic acid 
UJ/J 

 
EAFB02-GW-MW32-000 

Perfluorohexanoic acid, Perfluoroheptanoic acid, 
Perfluorohexane Sulfonate, Perfluorooctanoic acid, 
Perfluorooctane Sulfonate, Perfluorononanoic acid, 
Perfluorodecanoic acid, Perfluorodecane Sulfonate 

UJ/J 

EAFB02-GW-MW30-000 Perfluorohexane Sulfonate, Perfluorooctanoic acid, 
Perfluorooctane Sulfonate, Perfluorononanoic acid 

UJ/J 

GW and SW DLs All ISs  UJ/J 
All samples Perfluorotridecanoic acid, Perfluorotetradecanoic acid UJ/J 
 

B).SDG 58523: 
 
Soils/Sediment Samples. 
  
Low area count recoveries for Perfluorooctanoic Sulfonate in sample EAFB03-SB-001-001, 

Perfluorononanoic acid in samples EAFB03-SB-001-001and EAFB03-SB-004-010 resulted in these 

compounds being qualified as “UJ/J”. All compounds were below the QC criteria in EAFB03-SB-001-

001DL, EAFB03-SB-004-010DL and results were qualified as “J”. 

 
. 
Field Duplicates.  All field duplicate analyses for both SDGs were within the QC criteria and no qualifiers 

were required. 

 
Quantification.  The sample results were acceptable as qualified.   
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5. DATA QUALIFIER DEFINITIONS 

5.1 DATA QUALIFIER DEFINITIONS 

 
Table 5-1 Data Qualifier Definitions 

Qualifier Definition 

 

R The sample results are rejected due to serious deficiencies in the ability to analyze 
the sample and to meet quality control criteria.  The presence or absence of the 
analyte cannot be verified. 

U The analyte was analyzed for, but was not detected above the reported sample 
quantification limit or the reported analyte value was not detected above 5x or 
10x the level reported in laboratory or field blanks. 

J The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample. 

UJ The material was analyzed for, but was not detected.  The associated value is an 
estimate and may be inaccurate or imprecise. 

 
 

5.2 DATA VALIDATION REASON CODES 

During the review process, a data validation reason code was added to each of the reviewer’s qualifiers to 

allow the user to identify which results were qualified and the reason(s) for the qualifiers.  Reason codes 

are listed and defined in Table 5-2. 

Table 5-2 Data Validation Reason Codes 

Reason Code Definition 

01 Sample received outside of 4+/-2 degrees Celsius 

01A Improper sample preservation 

02 Holding time exceeded 

02A Extraction 

02B Analysis 

03 Instrument performance – outside criteria 

03A BFB 

03B DFTPP 

03C DDT and/or Endrin % breakdown exceeds criteria 

03D Retention time windows 

03E Resolution 

04 Initial calibration results outside specified criteria 

04A Compound mean RRF QC criteria not met 

04B Individual % RSD criteria not met 

04C Correlation coefficient >0.995 

05 Continuing calibration results outside specified criteria 
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05A Compound mean RRF QC criteria not met 

05B Compound % D QC criteria not met 

06 Result qualified as a result of the 5x/10x blank correction 

06A Method or preparation blank 

06B ICB or CCB 

06C ER 

06D TB 

06E FB 

07 Surrogate recoveries outside control limits 

07A Sample 

07B Associated method blank or LCS 

08 MS/MSD/Duplicate results outside criteria 

08A MS and/or MSD recovery not within control limits (accuracy) 

08B % RPD outside acceptance criteria (precision) 

09 Post digestion spike outside criteria (GFAA) 

10 Internal standards outside specified control limits 

10A Recovery 

10B Retention time 

11 Laboratory control sample recoveries outside specified limits 

11A Recovery 

11B % RPD (if run in duplicate) 

12 Interference check standard 

13 Serial dilution 

14 Tentatively identified compounds 

15 Quantification 

16 Multiple results available; alternate analysis preferred 

17 Field duplicate RPD criteria is exceeded 

18 Percent difference between original and second column exceeds QC criteria 

19 Professional judgment was used to qualify the data 

20 Pesticide clean-up checks 

21 Target compound identification 

22 Radiological calibration 

23 Radiological quantification 

24 Reported result and/or lab qualifier revised to reflect validation findings 

% = percent     LCS = laboratory control sample 
%D = percent difference    MS = matrix spike 
BFB = bromofluorobenzene    MSD = matrix spike duplicate 
CCB = continuing calibration blank   QC = quality control 
DFTPP = decafluorotriphenylphosphine  RPD = relative percent difference 
ER = equipment rinseate    RRF = relative response factor 
FB = field blank     RSD = relative standard deviation 
GFAA = graphite furnace atomic absorption  TB = trip blank 
ICB = initial calibration blank 
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0'o14
0 067

0014
o012
0.019

0.021
0.45
0.060
o24
0.095
0.064
0.019
0.019
0 0096

1d3

OV-LC.0012 P.rrluo,in.l.d Hydr@rbons

Analysis Batch: 280-240059 lrelrumenl iDr LC*LcMss

Prep Balchr 2eI-2376f'2 Lab File lD: PC51.H21Oa0 d

lnilial vveighwolume: 2@.2 mL

Flnal! /eishwolurer 5 mL

lnj6iionvolure: 25 uL

OL LOO

00079 0.019

0.0095 0.019

0.008a 0.019

00075 0.019
oo14 0 029
0.013 0,029
00067 0.029

0002a 0.019

0.017 0.039

0,0094 0.019

0.011 0 029
0.014 0.029
0.017 0.039

0 @66 0.019

60,155
45-1?6

JH
H

.lH
JH

JH
H

H

H

N

uu
UH
IJH

q,6l
2a.
I
I

{
2a
,4

J
lo,a2i
zrt
24
Zrt .t O
z<" lo

R"o
t

J
ar,Ts
I
J
J
{-
f,
ttf

Paq€ 24 o! 495



Analitical Data

Client SES Constucton & Fu6ls€rvices, LLC Job Number: 280-58521-1
Sdg Number: Eiel$n

Olienlsampl.lD: EAFBO3.GI!/"lllwl3B{0o

Lrb sample lO: 28G5atln D6le san'pled: 0729201111440

cliern luaHr: l /bEr Dab Recelved: 08/0.1/2014 (B55

Dv-Lc{or2 P.riuorimt d Hydr€.rboE

Amty.ls Merlod: Dv-Lc{o12 AnalysE aaich: 28G24o059 lBlrum€nt lO: Lc-LcMss
Pl€p Uetiodi 3s35 Prep tsatch: 2&2376f:2 Lab File lD: PC514H21106.d

Dihnion: 1.0 lnitialwbiohworqmq 250 2 mL

Anatyds Daig &22/2014 @3 Ruh TyPe: oL Fml llbiEhwolure: 5 mL

Prep Oab: Oa/062014 1015 lnjeclionvolume: 25 uL

atrnuo,todane sullbnate (PFos)

,3Ca PFOS

R€&h (us/L) O@lilier oL
H 0.013

.* (slS"J
o.o29 r 2t,lo20

115

117

QrElifi.r A@epl.M Limi!,e

D
D

60 - 156
A5- 14

Pase 25 ol 895



cli3nt sES constucton & Fusl ssrvicas, LLc

AnaMical Oata

Job Nsl?lb6r: 280€8521-1
sdg Numhr: Eiekon

Dab Sampled: 07,24PU4 1440

D.ie R@ived: ()&o2v2014 @55

EAFBO2.GW.0o1.0lt0

2&545214

,faly6i6Method: DV-Lo-0012

Prep Melhodr 3535

oilution: 1.o

AMltEi5 Oat6: oe2/2014 @$
Prep Oaie: 0&0&2014 1015

Pe.f uoobdare sulfonala (PFBS)

PernqoDbdarcic ackj {PFBA)
Periuorcdene rLrionate (PFDS)

Pe @rod@rcic acid (PFOA)

Pe @odod6€noic acad (PFDoA)

PedlFDhePtanoic.cid (PFHPA)

Peftrophexarcic acid (PFHXA)

Per@omn.@ic acid (PFNA)

Periuooodanolc add (PFoA)
PerfluoroDenlanoic acid (PFPA)

Pedluobtoiredecanoicacid (PFTeA)

Pe.f uoorndednoic r€id (PFTiA)
Perfl lorcundecanoic acid (PFUiA)

t V-l-C{Ol2 P.rnuodn.n d Hydr@..boB

Ana[sEBalch: 28+240069
PEp Barch: 2*237662

lnstrmed lD: LC-LCMSs
Lab File lO: PC514H21oal.d

ldtarl/U.ishwol(G: 207-1 nL
Fi.a! v\lbiohwolure: 5 mI
lriectionvolunE: 25 uL

OL LOQ

0.@s 0.024
0.012 0.024
0.011 0.024
0.0@4 0.024
o.01a 0036
0.016 0.036
0.@35 0.024

0021 0 048
0012 0!24
0.013 0.036

0.018 0.036
o.o21 orxa
0.00a3 0.024

60 - 156

45-1&

o.20
035
o,o12
0.0096
o.o24
0.52
2.1

o 057
16
1.4
o.o21
o 024
o,o12

105
121

H

fl
ult
JH
uti
H

H

H

H

H

UH
UH
IJH

?,Q.r{
Jz4
.7 z,a.
tlg za-ulu.t IJIo'*
3 2^,lo
I 24-
l'lar l,lo
J J,'O

rag.25 ol 895



Analytical Data

Clientr SES Constuctjon & Fusl Ssrvio65, LLC Job Number: 280_5a521'1
Sdg Numb€r Ei€lsoD

Oll.ntsamplelo: E1AFBO24W401.o0O

Lab serale lD: 280-56521-4 Dabsampl€d:07r24D0141440

cried Mairix: lrhler o€ie Reeived: 04,042014 @66

DV_Lc{ol2 P.rlluodnd.d Hvd@rbons

ABly.i6 M6lhod: Dv-Lc{012 Analysis Baich: 28(!24OGg lnslrument lo: Lc-Lcllss
Pep it€ihodr 3535 Pr€p Batch: 2&-237e62 L.b Fil.lD: PC514H21107.d

oilurion: ,.o lniti.l wbight dme 207.1 mt

Anaty.b Date @122Do14 @15 Run Type: DL Fiml Ubilhwdur: 5 mL

Prep Daie: @@12014 1015 lnjelion volur€: 25 uL

Re&lt (us/L) O€li6€r Ol .* fuQ^.!
Peduooherane Sulrohab {PFHXS)
PeiluoEo.hre sulbnat {PFos)

5.9
30

1@
131

Ho oo@4 0.036 J- 4,1.?a.lo
H o 0.016 0.036 5 

"4;zr';to
OEllfie. A.ePlance Umn3

D 60- 155
45- 130

Pas. 2? o! 895



Cli6nti SES Constlrciion & Fuel ServicBs, LLC

Analytical Data

Job Numbe. 28058521-1
Sdg Numbsri Ej€l$n

oate sampLd: 07/292014 @45
Oato Reeived: oao4ro14 r}955

EAFBO34W-i'W!3A{00

2AO-5A521-5

DV-|Coo12
3535

1.0

@12212014 W
0&@2014 1015

tc_LcMs5
rcs14H210a2.d
243.T mL

25 uL

OV-LC.OOr2 P.rtluorinal.d HydrearboE

,!.raly6bBatch: 2€G240069

Prep B.tch: 2qr73762

Pe.f uo66liamic acd (PFBA)
Peduoodffi re &llonate (PFDS)
Per,luoode.arcic acid (PFDA)

Perruorododeenoic acid (PFOoA)
Pe @oMamic.dd {PFNA)
PernuorcieiEdecanoic.cB (PfieA)
Pedllorohdecarcic Acid (PF dA)
Perfl uoDundece.dc acid {PFUnA)

13C€ PFOS

1.5

0010
0.010
o.o21
0.@2
o.421
0.021
0 010

96
150

B
UHO
UH
UH

UH
UH
UH

a

OL

0.010
0 0094
0.@80
0.015
o 01a
0.015
0.018
om71

LOQ

o.c21
0.021

0021
0.o31

0.031
0.041
0.021

fiu,C".-t
c ?..2ota'21
JJ
3 totzl(,, 44, t0I I rro
,,}

@ 155
!5 - 130
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Cliont SES Comhrdon A Fu6l 56 i6oa, LtC

Anelytical Datt

Job Numbei 280'58521-1
Sdg Nu.nb€r: Eiot.on

o.t3 satrEt€dr 072s2o14 @45
Dr6. R6eiv.dr 0a *ro1a @66

EAF9033W-nYB aoo

2&545215

r',r.ly3i.Melhod: DV-LC{012
Prlt UetlEd: 3535

o[rbn: 1p
An.lytE Oai.: @t22r$14 @4
Pr., Dab: 0e062014 1015

FbdluoFbut m Sullb.Eis (PFES)

P.ilFDhepl.mic *n {PFHpA)
P.iluoDh6x.i6 Suliomle (PFHxS)

P.r,luoDhdamb *id (PFHxa)

P.d!6@cbn Sullro.Eio (PFOS)

P.rnuobo.Lnoic.cid (PFoA)
PgdluoDpentlnolc.cid (PFPA)

1S8 PFOA

13C8 PFOS

Iry.r.C{Ol2 P.ri$,in.hd Hydroc.rboE

,!,n.lylbBarch: 28G2,€69
Pr.p 8.r.t: 2*237€f2

RunTyF: OL

lBtrw.rlt lo: !C_LCMS5
Lrb Flr. rD: Pc514H21r@.d
ldli !V.irf^/ol61.: 2/t3.7 mL

Fin lnlbitvolulrl: 5 mL

lrr&rion Voluru: 25 uL

OL

0_0005
0.014
o.@72
0.00o
O-Oi/t
o.or0
0'0rl

2t
42
130
14

2$
5.3

t31
122

60 - lart
4!t - 130

H

H

HJ
H

HM
HJ
H

o
D

roQ
0.@1
0.031

0.031

0.o21
o,@1
o02l
0.031

a,rol
tot?4

I

R,
5

I

P.g. 29 ol 895



Analytical O.t

Cliont SES Constuclion & Fu6l Se ic€3, LLC Job Numbcri 280€8521-1
Sdg Numbar Ei6l.on

OlLn s.trplc lO: E^Flr0a<rw{02,!oo

Lrb s.rnple lD: 2e54s21"6 O.b Salnlled: 072920141@5
ClLnt M.td: $hbr O.b Reeiv.d: 0&042014 (E66

IW-LCaOi2 P.rfimrlEt d Hyd@rloB

an.ly.E Methodt DV-LC{012 an.r!i. B.rchr 2s'240069 lBlrumoni lo: Lc_tcMs9
Pf.g llerhod: 3535 P..p E t h: 2&?376a2 r.! FlL lO. PC514H21@3.d

Dkiion: to lrirhl lv.igtrwok n : 2ra.i nt
An.lta. Der.: @t22ttu14 @N FiEl\,\Elehwolune: 5 mL

Pr€, O.le: 0&!62014 1015 hj€clion Volum: 25 uL

P.i!@obd.,E Slllbo.E (PFBS)

P.iluoDbut mic .cil @FaA)
Pedluobdec.no.!{lonei6 (PFDS)

P.dluoodecarclc *id (PFOA)

PEd[rorodod€.arblc .ct (PFt oA)

P.ri@Dh.A{.mlc.dd (PFHPA)

Porn@lohd.i. Sulionrie (PFllxS)
P6dt'robnon mlc .cid (PFNA)

Peiluoroocllnolc.cld (PFOA)

P.riuo6pdi.mic rcij (PFPA)

P€rtl@DietEdec.noic acid (PFT.A)

Pldruo,otidec.nolc llcid (PFTdA)
P6dluorcunde..nolc acid (PFUiA)

lCI PFOA
13Ca PFOS

Redt{uo/l-) Oolifer OL LOQ ftr,a*I
0 82 H 0.m€6 0.@o l.
0.67
0,0r0
oolo
0.020
o23
13
0016
0.l()
2i
0.q20
0020
0.o10

t04

H 0-009 0.020 t
J H O.OO9 0.020 J
u H 0 @79 o.@o ar_
u ll ool5
H OOr3 o.dlo fB 0.m70 0 030 r

ooo I

H OOOS OO:O I
H OOil o.OOO {
u H 0.015

o.co u.t

0.030 t.J-
u H 001a 00ao I
UH Ooo@ O OaO .JP

OE0fi.r Acc.D(lrr. urrL
60 - 155
45-1fi

/3

P.g€ 30 ol 895



AnaMical Dat

Clhnt SES Conduction & Fu.lssrvio.., LLC Job Numb€r: 280{8521-,
Sdg Numb€t: Eal.on

Cllrrt S.npL lI' E FEoLW,oO2aoo

L.b S.mple lD: 2&58521.6 O.i! A.!iDLd: 072920141@6
clLnl M.ldr $hbr o.b Reiv..[ 0890a2014 e66

t v.Lc{ol2 P.rf,l|odlllt d |tdroc.toB

An.ly:b Merhod: DV-Lo{012 An.lnL Batch: 2&240(E9 l61.trn.d lD: lc-LcMsE
Pr.p il6thod: 3535 Pr.p 8.Ltlr &a7@ L.b FIr€ rO: rcsr4H21110.d
Dlltio: lo ldlhll 

'alrhu\rolrE 24a.1 ,iL
AmlFh O.i€: @t2rm11 W2 Run fyp€: DL Fml lth{tt /duB: 5 mL
Fr€p thb: 08o620t4 1015 lnl.ctbnvolume: 25 uL

Amt i. R.&r (',eA) Qallbr DL

F.rtluoEhq.rDlc dd (PFHXA) 3.1 H 0-0029
PcdruoEochn &{tt!n.te (PFos) 9.3 H 0.013

IC€ PFOA
1Sa PFOS

1@
106

60 - 155
,t5 - 130

o
o

.." R6 Q*I
o.oto l. td. to
o$o (r 2.,i to

QlllifEr 4..€FrE Unib

DlgG 31 ol 895



Cli6ni: SES Constuction & Fu€t Seruices. LLC

EAFBO24W{02{OO

280-58521-7

Ahauical Data

Job Numb€r: 280-58521-1
Sdg Number: Eielson

Date Sampled: 07,292014 I 130
Dab R€eived: 06/042014 @55

Dv-LCl,Ol2 Perttuonnded Hydre.rboc

ov"Lc4o12

1.O

@t22r2014 @32
0&!62014 1015

2m-2{YEO
280-237662

LC_LCMSs
PC514H2'lO84.d

5mL
25 !L

Pelnuorcbuiare sutiomte (PFBS)
Pe.ruoob'namic acid (PFBA)

PeduoDd*re sL{ion.le (PFDS)
Peduobd&anoic acid (PFDA)
Per0uoodode@rcic acid (PFDoA)
Peiluorohephnoic acid (PFHpA)
Pe,f uoohdar€ Sullomte (PFHXS)

Pedluobhqercic acid (PFHXA)

Ped@ononamic acid (PFNA)
Peln@oo{rarci..cid (PFOA)
Pe.f uoDpenranolc acid (PFPA)

Pe.iuoolelradecanoic acid (PFIeA)
Pernuorolndecamic A.id (PFTdA)
Peduobondecanoic a.id (PFUnA)

13C€ PFOS

0.c57
0.18
0.017
0.030
0.020
o.43
1.8

0.61

0.049
o.77
0.64
0.020
o.o20
0.010

107

11'1

H

JH
H

UH
H
H
H

H

H

H

UH
UH
UH

OL

0.0@4
0.010
0.@94
o.ooao
0.015
o.o14
0.0071

0 000
0.ola
0.olo
0.011

0.015
0.016
o.@70

?"Q*l
Z(

.t6
;,o

0.020
0.o20
0,020
0.020
0.03,
0.031
0.031
0.020
0'041
0.020
0.031

0.031
0.041

0.020

J

Lg
&T5
I

L
uf-

I

60 - 155
1l5- 1m

Paq6 32 of 895



Analytical Data

Cliont SES Constuciion & Fuelse.vic€s. LLC Job Numb.r: 280-58521-1
Sdg Numb€r: Eiel6on

Cll6ntsmpl.lo: EAFBO2alr\1.1,02400

Lrb S..pl€ lD: 28G54521-7 Daiasampl6d:0729/20141130
Clicht ir€irix: Wli D€ie Reeived: 0&041201,r @55

DV'LC{0'12 P.rn@rin.ted Hyd.@rbon.

ABly3i. Melhod: DV"LG0O12 Anavas Batcn: 2&2469 lrEtrumenl lD: LC-LCI|S5
Prep l\r.rhod: 3535 Prep Batd: 2*237662 L.b Fire lD: PC51.1H21111.d

ltlrlrion: 1 .0 rnitar wbighwdlre: 244.4 mL

AralFi. Oate: OA|2Z2O14 @5 Run Typc: DL Final lr,/eiShwduE: 5 mL

R€9 Dater @@12014 1015 Injeri6nvolum: 25 uL

Perfl uoroodano Sulfon.r,B (PFOS)

13C€ PFOA

13C8 PFOS

Re&h (uo/L) O@li6er DL

H 0.014

,* fl.J\)&[
o.oor :. 2i,gg8,7

101 @,155
/5 - 130

QElifer AceplaM Umns

o
o

Page 33 of 895



Cli6nt SES Corcruction & Fu€l S6rvic€s, LLC

Analltical Data

Job Numb€r: 280-5a521J
Sdg Number: Eielen

Date Sampled: 07P92014 1220

D6b Reeived: 0W042014 @55

EAFB02aW.{'{3"000

2&5A521€

OV.LC.IF!2 Perfl uorinated Hyd@.rboB

DV,LC4012

1,0

@D2n011 0314

o&0d2014 1015

28G240GO
2*237662

LC-LCMS5

PC514H2l0€5 d

251,7 mL

25 uL

PeduolobdarE sulronaie (PFBS)

Peliuoobdarcic acid (PFBA)

Peliuood@m Bulionaie (PFDS)

Peduood*mic &id (PrDA)
Perf uorododecanoic..id {PFEroA)
P.rnuorohetare sultomr4 (PFHxs)
PernuoDnon.mic.cid (PFNA)

PeduobtetEdeenoic acid (PFTeA)

Pe.,luomtridecanoic A.id (PFIria)
Pernuoourd6€noL acid {PFUnA)

13C3 PFOS

0'o50
12
0.0@
0.o35
0-020
1.2
0.39
0.020
0 020
0.4@

10a
116

H

H

UH
H

UH
H

H

UH
UH
UH

OL

0,&42
0.0097
0.@91
0.@78
0.015
0 0o@
0.o17
0.015
0.018
0.0068

0.020
0.020
0.020
0.020
0.030
0.030
0.040
0.030
0.040
o.o20

aw{
Za-

t,.
l ,,o
lr'3

R)
t
u:r
.J-
!(r
f,T
u$
I

60- 155
,15- 130

3a o! 495



Cli€nti SES Comtucrion & Fu.lS€rviceq LLC

ClEit&mplclD: EAFgrP3W.,lX,3{00

Ah.Mical D.ta

Job Numbcn 280{8521-1
Sdg Numb€r Eiol€on

D.ie s.npl€d: 07142014 1220
D.b Rdirc{ 0804/2014 G55

Lrb Samplc lD:

Cliut M.tn:
2&58521€

AElyBbrrehod: DV-Lqoot2
PreP Method: 3635

Dil'-CiD: 1,0
An€tli. Dals @t22DO14 @17
Prep Dab: EOGl2Ol4 1015

Portuorori€ptsnob.cid (PFHPA)

P€dluoDn€x.nolc acid eFrtrA)
FErtuooo.t n€ Sulbn.le (PFCS)
PE lluolDoclanolc acid (PFoA)
P€rtt@Dpenb.oic acid (PFPA)

l3€ PFO

DV.LO-0012 Pqttuonnahd t{^l@..boB

An lyBb Baid': 28G24069
Pr6p Baldr: 2*A7@

lrdnfient lD: Lc_LcMss
L.b Fire r0: Pc5'11H211123
Irrlhl VrEalrti/ottnllor 251.7 mL
Fmllit&bllt r'olurE: 5 mL

Irr€c{on Vdurei 15 ut
DL

2.5
2.5

33

10a
t35

H

H
BQ
H
H

o
o

60 - 155
45 - 130

OL

o.o'13

0.0029
o-013
o@7
0.olt

toQ
o.@o
0.020
0.@o
oo20
0.@o

3.l0,"0,Laa.rro

I
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Cli6.'t SES Comtuclion & FuelSe ies. LLC

Anal!,iical Data

Job Numbs,i 28058521-'l
Sdg Number: Eielson

Erate sampr.d: 07292014 14gO

D.le R@iwd: 0&042014 @55

EAF60'I€W6sM0,rB{,00

280-54521!

DV-LC-@12

1.O

@D2DO14 @57
0&@2014 1015

LC_LCirs5
PC514H21086.d

5mL
25 uL

OV.LC.00,2 P.rnuodn.I.d Hyd@rboc

AmlysisBatch: 28d2.4069
Pep B6rchr 2aJ-237662

Perf uooOilare Sullonaie (PFBS)

Perfl uoobuiarcic ackj {PFaA)
Pernuood@E sullonaie (PFDS)
Pernuooddatuic acld (PFDA)

Peduoodode€noic acid (PFDoA)

Per,luoohepbnojc acid (PFHpC)

Ped@Dhexamic acld (PFHXA)

Pe rcEMamic acid (PFNA)

Pefi uooodEne sulioMle (PFos)
Pefiuorcoctanoic acid (PFOA)

Pernuoopeniarcic a.id (PFPA)

Pe.iuorcieiEde€noic acid (PFIeA)
Pernuooirlde€noic Acij (PFTriA)
P6rnuobunde€rcic acid (PFUnA)

o.20
o @94
0 009e
0.ooga
0.q20

096
1.9
0.01a

20
1.1

1.5

0020
0.020
0.0096

106
1r5

,.* XP,Q'&0
H
IJH
UH
UH
UH
H

H
JH
H

H

H

UH
IJH

DL

o.o0a1

0 0096
o 00€s
0 0076
0.015
0.013
o.@24
0.017
0.013
0.00€6
0,011

0.014
o.o17
o 0067

0.020
0.020
0.020
0.020
0.029
0.029
0.020
0.039
0.029
o.02o
0.029
0.029
0.039

in,lo
*.,16

I
u,:'

It
J-

j
nS

{ 'lo.r to

@- 155
r15 - 130
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Analytical Oala

cli€nir SES constuction & Fu€l Saruicas, LLC Job Numbor: 280€8521-1
Sdg Numb€r: Eielson

cli.nts.mplclor EAFBO'l.OW-SallOaB{llO

Lab Sampre lD: 2&€a521s Oale San'pled: 072920141450
clienl Malrix: \.rhEr D.b Recelved: 040{2014 @:6

DV-LC{Oi2 P..f, Ddnel.d Hyd@.rboB

Amh6i6 Meihod: Dv-Lc{ol2 Amlysis Batch: 28o2aocE9 lctrumenl lDi Lc-LcllsS
Prep i/hthod: 3535 Prcp Balchr 2N-a7@ L.b F e lo: rc514H21113.d

oiMion: Lo Iniiarr.Gighwolume; 256.6 mL

Anav.nr Date: @t22t2o14 @29 RunType: DL Fln.l Wblohwdurc: 5 mL

Prep Oaiei 0&062014 1015 lnloctionvo,ure: 25 uL

Pern@lohexare sulbnaie (PFHxs)
F..u[ (usr'q Qdfiier oL ..* f,.Q*l

H 0.0o6a oo29 s z4rlo
QLr.li,ier teept rce Liriis
o
o

60 - 155

45- 130

100

110
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Cliont SES Corctuction & Fuel S€rvies, LLC

Analytical Data

Job Number 280-58621-1
Sdg Numbe. Ei€lson

D.to Sampled: 07,292014 1550
E.te R@ived: @/042014 0s:6

EAFBOT <rW-20 148{00

2&l-58521-10

DV,LC0012

1,0

@tzznou 04@

LC-I.CMSs
rcs14H21m7d

LOQ

0.019
0.019
0.019
0.019
0.029
o.029
0.019
0.038
0319
0.029
0.029
o.03a
0.019

OV-!C{012 Pe.fluorimt d Hy.k@.rboB

An.lyGiB Belchi 280-240059 lBiMed lO:
Pr6p Ad.*r: 2*?37662 tab Fite tD:

tnilia, t Gilhwolume: 262.1 mt
Finalwbighwolure: 5 mL
lrue.tionvolumo: 25 u!

Perf uoDburam Sulio.aie (PFBS)
Peduobb'ri.rcic acid (PFAA)

Peduobdo.ane sulfonale (PFDS)
PernuoodHmic acid (PFDA)
Pelnbododedrci. acid (PFDoA)
Pernuo@heptanoic acid (PFHpA)
Peduooho(anoic &id (PFHXA)

PeduoDnonarcic eid (PFNA)

Ped@looclamic acjd (PFOA)
Peduoop€r'tanoic acid (PFPA)

PernrcrclelEdacanojc acid (PFTeA)
Pernloofidec.rcicAcid (PFIiA)
Perf lorolnde..roic acid (PFUiA)

o.21
0.14

0.06
0.00€6
0.019
o.25

0.019
0.76
0.46
0.019
0.019
0.00&5

10€

1N

H

uB
UH
UH
H
H

UH
H

H

IJH
UH

DL
o.0079
0 0@3
0.@47
o @75
0.014
0.013
0.@28
0.017
0.@93
0.010
0.014
0.017

tuQ*{.r Za,l,

f lfi,i l'#Y(
s l.x
f Jjls

60 - 155
45,130

Pas6 3a of 495



Analytical Data

Cliont SES Conetucton & Fsel Ss,vices, LLC Job Numb€fl 2gO-S9521-j
Sdg Numbsr: Ei€lgon

Clicdsampl.lor eAFBOI€W.2Olttlaa{oo

L.bsampl.lD: 28G5&r21-10 Oat6 Sanoted: 0712920141560
Clied MaMxr \lhler DrE Re@iv6dr OA,O.v2o1a @Es

DV.LO.lrOt 2 P.rlluorh.r.d Hydr@.rboG

Ana[rb l$dnod: ov"Lc.0o12 Amty8is Betch: 28G240059 tftlrumenr tD: Lc_LcMss
Pr6p Melhod: 3635 Prep Batch: 2*?37efi2 Lab Fite tD: pCA14H21111d

Dilulim: 1.0 tnfl,at liv.ilhwot|,rE: 262.1 .6L
A.aly6is he: @AmO14 @42 RlnIyp€: DL FinatweighwduE: S mL
$'€p oaie: 0&0d2014 1015 hje.1io.voture: 25 lrL

Anatyte Re&n &s/r) o@tirer oL Loo frrQ*l
Per,r@EhqaG surio.aie (PFHrs) 4.4 H 0.0066 002s li_ lrr, (J
FE hrco.rano Sulaomre (PFOS) 9.7 H 0.013 o.o2g a: Zrr') lO

Sr'ro!€le %R.c OEtifer Ac{eCtare Umits
13C8 PFOA 101 D @_ 155
13C€ PFOS 1A O 4s- 130

P.ge 39 ol 895



Client SES Con tuclion I Fusl S.Ivi.es. LLC

Amlytical Dat

Job Numb6r: 280'58521-1
Sdg Numb.r: Eielcon

Dab satrpl€d: 07/292014 1af,5

O.b Reived: G/orr201a O66

E FBI'i.CW{'Oi.O0i

20{852r-11

OV-LC/m12

1.0

@t22t2014 (1431

0&oe2014 1015

tc_LcirsS
PCs14H21@9d
243.6 n[
5mL
25 uL

Dv-Lc{ol2 P.rnuonnd.d HydrqrboB

ArEly.n a.bh: 2&22lOGg ln rumn lD:

F,re9 B.t$: 2&?37t62 Llb File 101

Irlli.l Vlblelrwolun.:
Final\'|\biellt,Voluru:
lnjoction volure:

Perltuo,llutan sullbn.re (PFBS)

Peiluorobuamlc.cld (PFBA)

Pedl6Ed6e rroEte (PFDS)
P.il@Dddmic dd (PFoA)
P.rnuoDdodeenoic.cid (PFOoA)

Pe uolohepLrtolc ..id (PFHpA)
Pedl@n h.x.rb Su[b.r.b (PFHXS)

Pedluoohqamlc.cid (PFHTA)

Peduobnonamlc.cld (PFNA)
PerftroEochE SulbmE (PFOS)

Pedtrorooctame.cn (PFOA)

Perfir'orcpentamic acid (PFPA)

Pe uoDlelr.d.enob.cld (PFT6A)

Peiloot,idEmic Acn (PFT,iA)

F'eduoDr'nde..nob lcid (PFUnA)

13C8 PFo.S

0,009
0010
ooro
o.oto
0.021

o.o21
o.g2
0.061

0.021
o.o21
0.010
0.010
0.o2'l
o-q21
00to

111
112

UH
UH
UH
UH
UH
UH
JH
H

UB
UH
UH
UH
UH
UH
UH

OL

0.@€6
0.010
0.0@4
0IxE
0015
0.0r4
0.@?2
0.@
0.018
0.014
0,o10
0,011
0.0'15

0,ola
o.@71

LOa
o.o21
0.021

0.02r
oo21
o.031
0.031

0.q31
o.@1
0.041
0.031

o.@1
0.@1
0.031

0.041

0.o21

tl0
tlo

R/Q*e
2A-lrs

Ig
{r
r,(J.

I

J
@' 155
45 - 130

P!s. a0 of 895



Clientr SES Construclion & Fuel Ssrvi6s, LLC

Analytical Data

Job Numb8r: 280-58521_1

Sdg Numbei Ei6lson

Daie saraled: 07/292014 1705

Dale Reeiv.d: 0&04/2014 @55
28G5a521r2

OV+C{012 Pe.fluonnated Hydroc.rbon3

DV-LC{o12
3535

1.0

aa2z2a11 0!,46

0&06,2014 1015

2€O,240069

2@-237662

LC_LCMS5

PC514H21090.d

205.2 mL

5mL
25 uL

Pe.auorobrnare sullonaie (PFBSI

Perf uoebdadic acid (PEBA)
pedu66de€re eulronate (PFos)

Pertl@od#tuic acid (PFoA)

Perauorodode@noic acid (PFDoA)

Pernuorohepianoic acid {PFHPA)
PeriloDhexa.€ sulbnate (PFHxs)

Periuomhq.mic acid (PFHTA)

PeduoEnonamic acid (PFNA)

Pe116bodane Solronate iPfOS)
Pernuoooc{andc acid (PFoA)

Pernuoopentanoic acld (PFPA)

Peralorclelrade..oic acid (PFIeA)

Peduoohde€noic acid lPFTriA)
Peduobundecamic acid (PFUnA)

0.015
0.10
o012
0.012
oo24
oogl
o.24

o.024
0.29
0.030
0 064

aa24
0.012

106
107

60- 155
a5- 130

t]
UH
UH
UH
H

8
H

UH
H

H

H

UH

UH

OL

0010
oo12
0.011
0.0065
o01a
0016
0.0085
0 @35
0 021

0.016
o.o12
0.013
0.018
o.c22
0.0084

LOQ

o.o24
4.o24
0.024

0.037
0 037
0.037
0.024
0.049
o 037
oo24
0.037
0.037

oo24

i13

)16

l6
;ro

firO*.,srA
.T
4y
U3u,T
5ot(sir
I

L5
(ay
qJ ,lo

41- ol 895



Cli6nt SES Comtuclion & Fuel Sorvioa LLC

Analytical Oat

Job Numb€r: 28068521-1
Sdg Numb6. Ei6bon

t).b Sarpl€d: 07292014 17i15

D.tE R€c€lv.d: 040.4/2014 @55

EAfB04€W40r{00

2&5a521-13

Ollulion:

El\/-Lc-@]2
3535

@D2tm14 W
oso&2014 1015

rc_LcMss
PC51/tH2l@1.d
84.6 hl
5mL
25 .,t

Dv.Lc-oo12 P.rnuoind.d Hydd.rboE

An.hFb B.tch: 2e2a@ lBtrlm.t lD:

Pr.p B.ldrr 2l+21762 Lab Fle lO:

l.lt.l Wbirhwoluh6i
F6d ltEEll/Vdum:
rnl€ctjon volume:

R.rQ*{
P€dsmb(ane Sulhna!. (PFBS)

H}DDblt.mt.cid eFaA)
Pc.tEEdeE .dlbErc (PFos)
P.ln@lo&camlc add {PFOA)
P.l,@odod€mb aid (PFDoA)

Pe.ft rrotiepla@b acid (PFHPA)

P.fluoDn.xane Sulronat (PFHXS)

Pern('oloid.rcic eid (PFHXA)

P.dluoDnoianorc rid (PFNA)
PeduoDoclan. Sulrmal6 (PFos)
Pedreftrocbnoa.cid (PFoA)
P.dlmlop.ntamic Ecid (PFPA)
P.duoDi.t .d.{noic .cld (PFIoA)
fbdluolotid*.mlc A.id (PFLiA)
P.d@Dunddmic ad (PFUnA)

13C3 FFdq

o.@04
0.010
0.010
0.010
o.q21
0.016
0.049
0.026
0.021

0.14
0.021

o.@a
o.o21
o.@1
0.010

lll
1@

UH
UH
UH
UH
UH
JH
H
H

UH
H

H

JH
UH
UH
UH

D!
0.@6
0.010
0.ffi
0.@8?
0.016
0.014
0.0073
0.0000
oo18
0.014
oo10
0.011
0015
0.019
o.@n

f@
o.o2'1

0.021
o.o21
oo21
0.03r
0.03,
0.@1
o.o21
0.042
0.031
o@1
0.@t
0'031
o.u2
0.021

t lo
,to

ea,t;r

J(l
Ittr
-t
I

,i,(T

J

60 - 155
45- 130

Ar9. a2 ot 895



clieDt SES Consbr.rclion & Fuel Serui€es' LLC

EAFB01 €W.20MV1132.000

2805a521-14

Analytical Data

Job Number 28058521'1
Sdg Numb3r: Eielson

Daio sampi6d: o7l3o2014 10{0

D6le Received: 0804m14 @55

DV-LG0012

3535

1,0

o&2mo14 c611

@002014 1015

LC_LCMS5

rc514H21@2.d
2@,e mL

5mL
25 uL

Dv-Lc-ool2 P.rfluonn r.d Hvdr@rboE

AnalFis Balchr 28G240059 lGlnfient lD:

Prep Barch: 2&?37662 Lab File lD:

lnilial weighi^/olume:
Fimlweighwdue:
lnje.lionVdurc:

J

J

U

U

UJ
J

J

.J

J

J

J

U

OL

0.0079
0.0@4
0.m84
0.m75
o.414
0.013
0.0067
o @24
0.017
0.013
o.@o4
0.010
o.o14
0.017
0.0066

0.019
0.019
0019
0.019
0.029
0.029
0.029
0019
0.034
0.029

0.029
0.029
o.o3a
oo19

€rQ"J
Fbdlobbut rE sulbnaie (PFBS)

Ped@obutarcic.cid (PFB,A)

PernuoDdecam 6ulLrnaie (PFDS)

Peiluorcdecamic &id (PFDA)

Pedsrcdodeenoic acid (PFDoAi

Peduooherianoic acid (PFHPA)

PernuoEh.xaG Sulionale (PFHXS)

Pernuoohexarcic.cid (PFHXA)

Pernuoonomrcic eid (PFNA)

PeduoEo<nane suliomie (PFos)
Pern$rooctano. acid (PFoA)

Pedluoopdtamic acid (PFPA)

Perfl !oDletiade€noic acid (PFIeA)

Peduoolrideenob Acid {PFTiA)
Pernuooude@nojc acid (PFUnA)

13C8 PFOS

0.037
o.12
0.@96
0.00$
0.019
o.41
1.3

0.055
1.5
0.69
0.34
0.019
0.019
0.00€6

1U6

1@

60- 155
rr5 - 130

$1usltl

ii,
L{, I .touJ | 1ro
r{3 ,

Pag€ {3 ot 895



Clienr SES Constuction & FuelServic€s, LLC

clbntsanplelo: EAFB0l4w-2OilW324!O

Analytical Data

Job Numb€r: 28058521-1
Sdg Numbor: Eielen

Dab sampled: o7l3o2014 1045

D.te Redived 0&0,12014 G55
280-5a521-15

Dv-Lc{Ol2 Psfl@ritut d HYd@.rboG

Anatyrbaabh: 280-24o05s

Pr6p 8ar.*r: 2*737e62
LC_LCMS5

PC514H21@5.d
DV-LC{o12
3535

19
@t22!2014 0618
0&062014 1015

rnnEl!,lbiohworum: 263 mL

Final Weighwdure: 5 0L
lnjection Vorum: 25 uL

OL

0.007s
0.@s
0.@47
0.@74
0.014
0.013
0.m66
0.0028
0.017
0.013
0.00s
0.010
0.014
0,017
o 0065

60 - 156
ll5-130

0.025
0.063
0.0095
0.006
0.019

0.83
0.23
0.033
0.93
0.39
o.17
0.0'19
0.019
0.0095

106
'111

*{

,3

q
,.

Loo Rrr/
0.019 t
0.019 3
0.019 t4,3
oo19 I
oo2e +
0q29 .t
0.029 |

oms I

0.029 I

oole I

0.029 t
0.029 ,cr
o.o3s I
oore d

Pedruoobulare sulionaie (PFBS)

PorruoEbutanoic acid (PFBA)

Perf @odesre sulfonate (PFDS)

P€rruoodeamic acid {PFOA)
Pe uoodode€noic acid (PFDoA)

Pernuoroheplaoic acid (PFHPA)

PornuoDhexan€ Suliomie (PFHXS)

PeduoDhexarcic eid (PFHXA)

FEduorcnonanoi. &id (PFNA)

Perf, uoooctan€ Sulion.le (PFOS)

Peduor@danoic acid (PFOA)

Peduobpenhnoic add (PFPA)

PernuootetrEd€€rcic acid (PFf eA)

Perf uoofi decanoic Acid (PFIdA)

Peduorcundo.anoic acid (PFUnA)

IJ

U

U

U

U

U

,to
,to
,to
,to
,lo

Jlo
,Ll

Pase a{ of 895



cli.ni: SES Cor!3fuclion & Fu€lS.ruio6s. LLC

cliag.npLlo: EAFEOa4W{o2{Oo

An lyticsl t .L
Job Numb€r 260-54521{

Sdg Numb6r: Eiolson

D.b S.trpled: O7BOr2O4 13O
oaia R.6ivedi 08oa2ol4 @56

2@-5452in9

AmtFb {€t'od: tr/-!C{12
Pr., Mofi.dr 3536

Dilrrtioni 1.0

An ly!1. O.rei @122/2014 c645
PrcD [hb: 08062014 1015

PerltuoD!ft re sulron.E (PFBS)

Fbduorobd.mlc acld (PF8A)

Peilmlo&c.E 3dlonc€ (PFOS)

Pedluood@mic a:id (PFOA)

PedlErodod..andc.cld (PFooA)

Pedluooh.pl.noi..cid (PFHpA)
P6fnuoloh.x.c sulion E (PFHxs)

P.dluobher.mic ard {PFHXA)
P.ln@lolEmmic {rd (PFNA)

Fwnuolto.i.esulio i.(PFos)
Pe uobo{tanol. add (PFOA)

PotuoItplni.noie acld (PFPA)

Pe.tuot lEdEmic.cH (PFIeA)
FHlrorctide..rcic Acii (PFIdA)
P€dt@ft qd@mb.cid (PFUra)

1T€ PFOA
rxa PFos

o/-LC.OOl2 P.rlluo.lni.d Hy&ocr.boB

Amty.L B.tch: 2&24069 lGlrtltient lD
Pr.p Batd': 2&237662 !.b FiL lD:

0.0r1
o.o12
0.012
on12
O.O2:l

o.o27
0.c59
0.035
o.@4
0.@o
o.@2
0.037
o.o24
0.o21
0.o12

'to7
107

U

U

U

J

U

LC_LCUS5

PC514H2r 10o.d

loo
0.024
0.024
O.O2,l

oo21
0.036
0.036
0.036
0024
on17
0.@6
o.o24
0.036
o.036
o.o47
oo21

l.llal W.i9hwoluma 211 mt
Fiml l,I..iChwolu@: 5 mL

Id€cdonvoiu,rP: 25 uL

t,
<T

I

I
.1,

.f
ar
43r
t
Ll T

It

U

U

U

Q,*(OL

0 @94
oo12
0.01,
o.@
0.0r8
0.016
0,0033
0.@3r
0.021
0.016
o.o12
0.013
0.017
o.o21
o@

L

f,,I

J,'*
60 " 155
45 - ',l3o

P.qr a8 o! a95



cliont SES Constudton & Fuel Services, LLC

Analytical Data

Job Number: 28058521-1
Sdg Number: Eielson

Dale Sampr6d: 071302014 1405

Date Reeived: 0&042014 @55
28G5a521-20

ov-Lc-0012

1.0

@t222014 0/a2
0a/06,2014 1015

LC-LCMS5

PC514H21101.d

2/.A frL
5EL
25 uL

ov-Lc.ool2 Pern@rinded Hydroerhon.

AnalFis Aatch: 28G2!O060 lffittumeni lD:

Prep Baich: 2e!-237662 Lab Fil.lDl
hilial Weighwolume

FinalWdghwdurel
InjelionVduru:

RJQ",l
Pedluoobu'tare sLrlbnaie (PFBS)

Pernuoobdamic acid (PFBA)

Perfl uoodMre sulion.ie (PFDS)

Perf uorodecarcic acid (PmA)
Peduorododeenoic acid (PFDoA)

Ped@rcheptanoic acid (PFHpA)

PelnsEhexsrE sulronaie (PFHTS)

P€rn@ohexarcic acid (PFHXA)

Peduoononarcic acid (PFNA)

Perf uoroocrare sullonate {PFos)
P6rnuoooclanoic acid {PFoA)
Pernuoooenla no ic a cid {PFPA)
Perruoolel€de€noic acid (PFTeA)

F€dluorofi decanoic Acld (PFTriA)

Peduooundeenoic acid (PFUnA)

0 029
0 055
0.0092
0.0092
0.018
o.27
0.31

0.37
o.o1a
0.o59
0 069
o22
0.014
0.018
0.0092

110

110

60 - 1:€
i5-1{

U

U

U

U

OL

0 0076
o 009
o.o0a4
0.0072
0.014
o.o12
0.0064
o.tb27
0.016
0012
0,0090
0010
0.0'14
0.016

0.0063

0.018
0.018
0.014
o.fi4
0.024
oo2e
0 024
o 018
0 037
0'024
0018
0.028
0.02a
0 037
0.01s

r16

7fr
?$

L

J.
a^3

{t
I

PaE6 49 of, 495



client sEs Constuclion & Fuol Setuic6s. LLC

Analytical Data

Job Number: 28058521-1
Sdg Numb€r: Eielson

Dare sampled: 07,802014 1515

Date R€elved: 0&O,r2014 @55
2dJ,*521-21

AnalysisMelhodr DV-LC4O12

Prep Methodr 3535

Oiluiion: 1.0

Anatrsis Daie: OA12212O14 Ol14

Prep Dale: O&0d2014 1015

, Peduorcbltare sulbnale (PFBs)
-Pernloobutanoic acid (PFM)
Perneodecane sulfonale (PFos)
Perfl @odenoic acid (PFOA)

Pe.,luoododeenoic acid (PFOoA)

Ferfi uobheptanoi..cid (PFHpA)

I Peduobhexare sulionate (PFNxs)

. Ferauobhexarcie acid (PFHTA)

PeduoEnonarcic &id (PFNA)

fperruorcocta.e sulionaie (PFOs)

I P€drcrcoc1anoic acid (PFOA)

eeduoopentrnoi. acid (PFPA)

Pernuorolel6decarcic acid (PFTeA)

Peduootid€canoi. Acjd (PFTriA)

Perll@rour8eenoic acid (PFUnA)

Dv-Lc.0012 Pernuonnar.d Hyd.oerbon3

Analy6l6 Baich: 28G240G9 lnsirumenl ID:

Prep Balch: 2@-237862 Lab File lD:

lnitialWeiohwolumel
Finalvleighwolure:
lni€.tion Volure:

LC_LCM55

PC514H21102.d

257.3 mL

5mL
UL

0.15
0.067
0.0@3
0.0093
0019
o.12
1.2

0.019
2.4
0.53
o.21
0.019
0 019
0.@93

i06
103

60- 155
45- 130

J

U

UJ
UJ
J

U

J

J

UJ
UJ
UJ

DL

0.00ri

o.@45
0 @73
0014
0012
0.0065
o.oo27
0,016
0.012
0.m91
0.010

0.017
o.@64

LOQ

0.019
0.019
0.019
0019
0.024
0 024
0.028
0.019
0.037
o.02a
o o19
o o2s
o.o2a
0 037
0019

i?-rar"l(r1

k l:,st^.c I'ritlu3- |dlrl$ 1."
J il,,O

Page 50 of 69s



Cli€nt SES Constuclion & FuslSe ic€s, LIC

Client Sanple lD: EAFB03SWaOI'901

Analytical Data

Job Numb€r: 280{8521-1
Sdg Numbei Eiel€on

oats satrPledi 07/3oro14 15'19

Dare Reeived: 0&042014 @56
2S.54521-22

DV.LC{o12 Perfluodn*.d Hydr@rrboc

DV-LG00'12

3535

1.0

oa122t2014 0751

@06Qn14 1015

2aG24069
2*237662

LC_LCMS5

PC514H211{}5.d

5mL
25 uL

Pedeobuhrle sorbmte (PFBS)

Pe Lroobutarci. *id (PFM)
Pernuobdec.re sllionate (PFDS)

Pe.iluo.ode..rcic a.id (PFOA)

Pe.tuoDdodd.oic 6.id {PFDoA)
P6rliuoroheplmic acid (PFHpA)

Peduorohcxee sultunaL (PFHxs)

P€duooheramic &id (PFHxA)

P€fl uooMamic adtj {PFNA)
Ped@rooctane sullon te {PFos)
Peduo@danoL ecid (PFoA)

Psdhbpent.noic.cid (PFPA)

Pernuorohradeenolc.cld (PFIeA)
Perillorolndecarcic Acid (PFTriA)

Pedlorounde.a.oic acid {PFt nA)

13C6 PFOS

0.15
0.@6

0.0094
0.019
o.12
1.1

0.r(9

0.019
2.1

0.r19

o.21
o.019
0.019

0.@9,1

1@
106

ot
o.@n
0.00€2
o.@86
0.0073
0.014
o.o12
0.0066
o.@27
0.016
0.012
0.@
0.010
0.014
o.o'17

0.006

LOO

0.019
0.019
0019
0.019
0.024
o.o2a
0.024
0.019
0.037
0.024
0.019
0.026
o.oza
0.037
0.019

R.aq^{
L

u
U

U

il

5
tr
&,:r
lq'
t^i:q
I;!(r
I
t,.;'

I

,lo

ii?
,lo

60,155
45,130
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An lyti.rl Detr

Cllrt SES Condldkh & Fu.l S.wk... LLC Job l{u$.x 2fl}5621-l
Sdg Nunt.r: Ei.kon

Clld(t.ltFhll, EAFlo23w{WlOaoO

t..b s.llpL lD: 2@@r-1 o.b 8.rpr.d: o7/26rDla r20
cL mtc ri5.r D.t R...iv.d: Groaafia (E

Allid. [.tX.d: PfA-F(ria

',t? 
rf,0i6d: :E5

Oftrlloni 1,0

Amly.l. O.t : 0OO&2014 l&A
Pr.c tI|: 6/07/2014 &

ttdtleroo.rrrE S'inmmlh (FOSA)

PIO +06 Fg! ln Ylrts{ra/ S/ 8)

ArlyrLB.th 2i!2Bal9l krtl,r|.tlo: LC_Lcr65
Pl? 8.dr D-BIW tn FL rO PC5l{l(Bln

hatallilllhu\rorfrlr 2116.2 ml
Fn.lw$0hwo&nr.: 5 DL
ll*'ctbnvot rl: 25 uL

id(trgr't, Or.$ld OL * (rlQ".I
0.016 J H 0.@ oI}5' Jt zL

P.9. !2 o! 895



Analyticrl Data

Client SES Coffifuclion lt Fu€l S€ruicos, LLC Job Numb6r: 2AO{A521-1
Sdg N!fib.ri Ei.llon

Oltrna.rd. [r: EAFB024W. ll32{i,1,

L.DS.npb rO: 2€0{8521"2 D.bs.npl€d: ozpe2ot4 t33O
C[.d M.tn: [br.r D.b R.c.h/.d: O8D4a2Oi4 856

PFC +OSA FOSA ln U/*d (LC/ glls)

Analdi lllslhod: PFC -FOSA An.ty8i B.hh 2&23a13t trEtlrent lD: LC-LCIlitSs
Pilr ri+arhod: 3605 Pr€p 8.rdr: waTuo Lab FII€ tD: pc5r4rl(l@2.d
Olluton: 13 tniti.t!\bighwotum.: 263., mL
ar.'3L D.i.: oaioSrj)i4 1a5t Frnal nreighwoture: 5 lnL
PEp Date: 0807/2014 @5 hioctitonvotum6: 25 u!

Pag. 53 ol 995



Analytical D.i.
Cli6nt SES CorEtudion & Fu3lservico3, LLC Job Numbor 28G68521n

Sds Numb€r: Ei€l.on

Clhnts.nrpLD: EAFB034W.IW339-OoO

L.bsaopLlD: 20{8521'3 Oib samphdr 072820141440
Olert M.ti* l hbr Drb Reived: @O/y2014 @55

PFC +OS FOS,q h W.td{LC Srits}

Analy!|. il€ihod: PFc.Fois,{ An tda B.tch: 2&238t31 lrEtunont lD: LC_LCi|S5
Pl€p M€rhod: 3sE Pr.p Baidr 2*Zj7W Lab F{s tD: pC514H@3.d
D{ludon: 1.0 t .&t!,\bbhwohe: 251.8 mL
AEb.l. Oals: @rc€/201a r$3 Fhsn H0hwotutrr.: 5 mL
Pr6p Dab: 08re7201,1 @6 ld€.rbnvolum€: 25 uL

tu lyi. F€alt (ug/L) Oll.lin r DL LOQ
Peituo@cbne Sulton.nide (FOSA) O.@90 J H 0.0067 0,060

&/
J

Js"l
14.
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Analtrtical Data

Cli€nt SES Constuclion & Fu6l Selvicas, LLC Job Number 280-58521-1
Sdg Number: Eielson

Clieitsanp,.lD: EAFBO2.GWaOr.I,0O

L.b sanplc lDi 28G585214 D6tesampted:07/24201.11.{40
Clienl M.tn: \t/eier D.ie ieeivedr 0a/o:!2o14 0955

AnalFk Melhod: PFC -FOSA

Pr6p Meth.d: 3535

Dlltllion: 1.0

analFis Daie. 0&0&2014 1915

Prep Dab: @!O7DO14 @35

PernuoB@tane Sulfon.mide (FOSA)

PFc +oSA FOSA in W.ter (LCIMS/MS)

Analy.EBelch: 2q}23a131 lnsiffn€r,lD: LC-LoMS5
Prep Sarct: 2@2378,!0 lab Firolor PC514H0€034.d

Iriiial Weighwdlre: 34.9 mL

FimlltGiqhwdure: 5 mL

lnj€ction Volurei 25 uL

R6qlt {q9A) OBlilier OL

0.051 J H 0.0.11

.* fuS*\
036 = !a-

P.ge 55 ol 895



Analytical Data

Client SES Constucnon E Fuelservicss, LLC Job Numb6r: 280€8521-1
Sdg Numb€r: Eielson

Cti.rS.trprero: EAFBO3.OW.I/|V\,33A400

Lab Samplelo: 280-5a521-5 Daie Sampledi O7E92O1a @45
Oient Matix: V\rabr D.ie R@iEd: O8O4ZO14 @Ss

PFc .FOSA FOSA in W&t.r (Lcrllgils)

AmlFi6 Merhod: PFc -FosA AnatFis Bat h: 2aGBa131 tGtrurerf tD: Lc_LcMs5
Pep Melhod: 3635 Pep Batch: 2*A7AO Lab File tD: pC514HO8O35d

Dirurin: 1 .0 lritiat $/highwotmer 2.€_6 mL
AnalFr. Oate: @l@!2O14 192A FiEtlrrhilhwohre: 5 mL
Prep Daie: OAO7A014 @35 tnjetionvotumei X uL

Analyte Re&t {ud.) e*rir€r oL Loa RqJQ 'r.lPeduoood.E Sun6namlde (FOSA) O.OO$ JH omsT 0.050 !f ,[

PEge 55 o! a9s



Analytical Data

Client SES Constuction & Fu3t Serviceq LLC Job Numbsr: 2aGS8S2j_l
Sdg Numbsr Eiel€on

cli.nr s.npr€ rDi EAFBo34w402{oo

Lab SamplelD: 280-545216 oa€ Sampled: O?ZSEO14 toog
Clie.t Uekkr W.br Dite Reeivei: O&Orr2O14Og55

AmlFb Method: PFC -FOSA
PEp Method: 3535
Olltion: 1'0

Analy6i6 D.le: @11J&2014 1 2
Pep Drbe: @107DO14 @3,5

Perfl oorooclane Sullonamide (FOSA)

PFC .FOSA Fo&q in W.t.r (Lc/$s/[S)

An.rB€ Batch: 2@23a131 tmtrurent tD: LC_LCMS5
PBp Ba&n: 2*237a10 kb Fite tD: rc5t4Ho€o37d

lntrar v\/etohwotume: 243.4 mL
Fimtweighwdure: 5 mL
tniecircn Votumej 25 uL

Re&n (us/L) oerir.r or roo f,/Qg
J H O OOss O.A51 { 22_

P.g6 57 of 695



An.Mical Daia

Cliont SES Constuclion & Fu€l Ssrvices, LLC Job Numb.r: 2E068521-1
Sdg Numba: Ei€bon

Cfisns.rplclD: EAFEl,2<'Ut-0lrl-01,0

L.b S.mpra lor 2o€85cr-7 O.b S.nphd: 072*20141130
olent M.fix: vvrbr D.b R@iwd:04,o4a01! &55

PFc +os^ FOSA in Vlh.. {LO/lls'iali)

ArlalrrL lldrodi PFC-FoSA AElFi. B.ich: 2&238131 rn6hnent lo: Lc-Lctrtss
Pr€P ilet)odr 3535 PEp B.bcrr: &2,78,D Lab Ele lD: PC5laHO@a.d
Dilurlon: .r.0 ldtbl!\bbhwotun6: 23a_9 mL
An ly.b D.!.: @A€r2014 2005 Fin.ll/l5gtwdum: 5 mL
Pr€p Dre: @D7t2ot1 W lnl.crbn votu!!!e: 25 ut-

AElyt Rdlt (ug/L) Ol.rifd DL LOQ

P€rlhrcoochrE Sulbn r*t (FOSA) O,O72 H O.OOel O,G3
R q*l
CtA

Paqa 58 o! 895



An.Mical D.ta

Cll.nt SES CoBtuclioh & Fu.lS€Mc6s, LLC Job Numb€r: 28068621_i
Sdg Nuillb€r: Ei.llon

cll6r s.nlll. rD: EAFBo24W{O!.,0@

L.b SarAlolD: 2${8521€ D.b S!mpt6d: O7/2s2fi4 t?20
Client I'l|tir l'\ilGr Dab R6..iv!dt O€/O4AO14 @55

PFO +06A FOSA ir $bas (LOitSAts)

An.ly!& Msthod: PFc -Fc,6A AndtEb tut h: 2e!23€&7 trEhtEnt lD: LC_LoMSE
Pr.p €tnod: 3535 pr6p &td1: 2*A7e1 [.bF||tD: rcs1/tHOTOEO.d
Dlutin: t.O tnjt tw.ighwotw: 2S.a mt"
Anrbd. D.t6: AnO7l2O14 ?210 FhatlrbisrrUvoturu: E mL
Pep D.b: (g@2014 1156 h,€c{oi votum: 25 !t

Pags 59 ol 895



Analytical Dat

Client SES Conslruclion A Fu€ls€rvices, LLC Job Numb€r: 280,5&521-1
sdo Number: Eielsn

Clier*S.mpl.lD: EAFB0i4W53M04B4i,O

Lab sarple lD: 28G54521-9 Dab Semptedr 0729120141450

Client lhiri* \.,/al6r Dab Recoived: @04/2014 G55

PFc "FOSA FOSA in W.t.r {LCrrgMS)

Amly6i6 Melhod: PFC -FOSA AmlFis Baich: 2ao23a@7 lEtrumenl lD: LC_LCMSs
Prep Mothod: 3535 Pep Batchi 2&237@4 L.b File lD: PC514H07051,d
oilutim: 1 .o trliilt !1/bighwotlre: 225.e mt
AnalFb Daie: @IOZDO14 2222 Fin.lweigtrwolurE: 5 m!
Prcp Daie: @/06,2014 1155 lnieiion Volurer 25 uL

Poriuooochno Sullonamide (FOSA)
Fesh (ug/L) O@lif.r OLo@rif.r oL Loa R^rQu.l

U H 0.0063 0.055 tCSi 2e,0017
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An.lytlnal Detr

Cliont SES Comtudion & Fu€lssMcaq LLC Job Nurnben 280-58521-1
Sdg Numbar Ei€kon

dhrnsepLlo: EFElIaWAoirtaA$o

Lrb s tlllelD: 2&58521-10 Dlb S.mp!,ad: 072912014 1550
Cl6nt ii.tt Vlti.r o.b R66iv.dr 0€O4/2O14 65

PFO 'aOS FOSA in ti,.td (LCrrgt{S)

AlElyi. [elhod: PFc -FOSA AnaiEL B.t fi: 28+23€e7 trtuiohl lDr LC_LCIiS5
Prcp Melhodr 3695 Prcp 8.Lt: 2€G237694 Lab Fll€ lO: PC514H0m52d
otut.': 1.o r.rt r vr&iltrwokxE; 2,50.a mL
An.fy.l tu: @n7Do11 2?35 FlE|ltbbhtvol'm: 5 nL
Pre, tbl.: 0aO62O14 1155 tnjecllonvotume 25 uL

An'lyte R.dn (url) q,ffer oL roa R!., QUr.l
PerluoDodam Suromnid€ (FOSA) 0.019 JH O.G7 o.oso f r*

Paq. 5t ol 895



Analytical Data

Client SES Constuction I Fu€tS6 ioss, LLC Job Number 28058521-1
Sdg Number: Eiolson

Cll.nt S.hpre tO: EAFB!1<Waotooo

L.b Sample lO: 28G54521n1 D.b Sanpl6d: O7l2€y2ot4 i45E
Clisr{ Mallil: yrater 

Oaie Re.eiv€d: OAO4,2O14 0956

Amly3b Melhodi PFC -FOSA

Prcp Melhod: 3535
Oil{nion: 1.0

Analyd. Derei @lO7l2O14 2217

Prep Oabe: 08r'06/2014 1155

Peduoboclare sulbnanldg (FosA)

PFC +OSA FOSA in Warer(Lo/tts/ S)

analyt6 Brichi 2&iEa(g7 lEtrumont tD: tc_LcMs5
Prep 8€tch: 28G237@4 tab Fite to: pc5l4Ho7o53.d

hiiiat Weighwotffie 92 4 mL
Finat Vlbighwoluiie: 5 mL
tnieiion Vdum: 2a uL

Re&h (us[) QErifer DL
0.041 u H 0ot5

.* (,rQ*l
0.14 !5. Z^

P.se 62 o! 495



Amlyiac.l D.tt

Cli.nt SES CorEtu.don & Fr.ls.whr." LLC Job Nuib.li 20{8521-1
Sdg Nut$.r Ei.Lon

C[.rl arnp- D EAFBOa4a@{O

trls.npblo: 20€8*l-12 o.tsolpr.d: frr2g2ola 17I)5
CLnt ffit Yf,5r Eaa tlt..il[.} ll,0a/:t0t4lE5

Ardy.Lir.olod: PFc-FosA
R?lr.fiod: 3665
(,iiho: t!
&rb/.b hr wozola zt@
B?O.b: Gl(llrlot4 li55

F. uolDo.nn Sdbr.rld. (FOAA)

FFC.SAFoI hIri..(LqX8,E)
Ar.llrl. E hrx 2&23S97 lr{^r nt lD: Lc_tcitls
R? E hh: n-BlQ1 Lr! FlL lD tc51aH0705a.d

Litalliablrlbllrl: zt2 mt
tu lw*rlrwolrYu: 5 mL

tri.doivotnL; 25 uL

8..!r (u9/.!) alllt r oLa'tn r or Loa R qJ
u H o.ooo 0.60 t.c 'zA

D.nr 63 oa E95



An Mh.l Olt.

Clldrt SES Con fij.don A Fu.{ S.Mc.q LLC Job Ntmbd: 2S6652-1
Sdg Numb.,: Ei.hon

qirllrtFLD EAfloaaw{Ol{oo

t-srrpt lD 2068521-t3 rl s.npEd: 07/2920141715

oanl il.nt( Silf D.l R.6lwd: (EOiUlOl4 G5

^lrly.L 
I!!lod: PFC-FO6A

Prq ra.ihod: 3df
DIdlon: 1.0

ArrtFb Dn : Wlm1l 412
ft{o.r: 6lqyDr4 1155

P.dborco.a.ne sulton r{d. (FOSA)

PFC.F(E Fol h ffi..llc/Xqrc)
Ar.|ttl Eet 2A>AO7 lttu .li lq LC-LCIS5
E? ffii: &BISH L- Fl. lI) FC514tl()7G.d

rr*r.l !t .hlnl/orfll.: 2203 m!
F{r.l lialelrworlrl: 5 ml
l*tctbovorrr:: 5 d-

R€arl ('dr) qdlbr Dl rco R.rQu.l
u H o.m6 0.057 1{!. ZA,0.017

P.tn 5{ o! 895



ADr[ lcat lr.i.
Clbnt SES Cotl.tu.dorl a Fud S.wic.., LLC Job t{utnh.r 2fl)6gt2l-l

Sdg Nrmbac Eiahon

Cllr(!.rFhltr EAFl0l6W.20rUE2{@

L- sfiph IO: 20&41-1{ Orh g.npLd: 07/:10/2014 IAO
c&nl lrttt llmr D.t R!crr.d: 0€/0{2ora 6

tu t L tildt d: PFC.FOAA
Fltpldtd: 335
Dldor rO
Amty.f D.i.: @YOllNll Zg
Pr.p rb: @,8201,4 1155

ftilho'!.C.n Sdtu ttds(FC )

PFC 
'OSA 

FOI h Uhd (LO,X!,E)

Arri,.L B.dr: 2&236e7 llthrtlnt ltr LC-LCilas
Pnp 8.[dr &6lg L.! Fl. lO: Fc5r4l{}7(E7n

lnrd !f,ts.i/\rol'm: 4Za lr[
Frd llblghwolulllr 5 mL
ld.clonvolum.: 25 ul,

Rd('r!/Q qrff.r OL

0.079 u orm
,". {rr0,{.1
oza lrs' I

E.g. 65 ot 495



Amlyticrl D.ir

Clirnt SES CorlGfir.dolr & Fu.l S6ryic.., LLC Job Nur5.r 2C)5852l-l
Sdg Numbefl ELlson

(xi.rlrDhD: EfEot€waolsm-ao
t ! s.rpt lD: 2&-s86at-15 D.t s.npLd: 078042014 1&l.l
crdtltrr rlbhr lbb R.cd!'d: Groruxl4 6

Pr,c fOG Fo! lnlltu(LC/ AXa)

adFt rl!0lo( PFG-FGA lrdFb E hrt 2ozr&7 lrrtrll.na lD: Lc_LcE
Plp M.rhod: 3596 Prlp Lr.h: 2&-237C4 L.b FlL lO: PC514H070m.d

txu0o(l: lO ffiilnulra/\robr.: 7l.l mL
A.:t* O.Er (EllAo'.l Ot3 Flrl VlHghwotn!.: 5 mL
Pr.C O.b: o€/lXlzora 1156 ld..{on Votum: 25 ul

Ariti. iin (ur^) otlttt r D! Loo A"$,al
F. 5rDo.a.n Slso nld! (FOSA) 0!53 U o.mo O.1E L4S' I

Pral. 56 oa 895



An.Mical Oata

cliont sES Constuclion & Fu€l S.wic63, LLC Job Numb€r: 280.5852r-1
Sdg Numb6r: Ehkon

CI.dA..yl.lO: ElFB0a€Wa02{00

l.lsltrpbloi 2&54521-19 D.b S.trtpl€d: 07{r2o14 ttx)
Cll.nl ihbt: Wtbr D.b Reeiv.d: Og0af2014 @55

An ly.l. il6lhodr PFC-FOSA

Pl.p Melhodr 3635

Uluio: '1.0

lri.ly.l. Dab: @l@t2o11 O1(2

Pr6p Drle: 0&@2014 i155

PFC -FOSA FOSA h Wd€ {lcfls/rs)
ABly.L Batch: 2&238@7 lr.trum.nl lO: LC_LCIiS5
Prcp B.rch: 2*237@4 L.b Fil€ lO: rc514U07064.d

rrnisrrri.ietrwolttE: 26.a mt
Fin.l! i&hwolixE: 5 mL

lrl.clionvollm€: 25 uL

An.Mo Reelt {t{tr) AElin r Ol
P.duoooct.nB Sullb..nidc (FosA) 0j4 U 0 053

L@ ft)O*l
0.47 u,ii'r

PtgE 70 oa 495



An lylical D.ta

cli.nt SES CoEtu.ion & Fu.lS.wL.. LLC Job Numb3l: 2$'5qr2l-1
Sdg Numb.r: Ei.hon

ctbot a.rFL Il EaFBoa4{loa{o

Las.ry"b lD 2&5864t-20 Ib Sfi?Ldi l}7 pzll/t l:c
qbdfl.lru: v!trtsr t).b R...lv.d: (i/u1201a 0056

arid.lrlltod: PFc-Fca
Pr.p linod: 35$
Diluion: 1,0

A.rl$D.ic Ci$/ilol4Ol15
Rr?t).b: €(Er2ot/t 11!5

P.,ttuoEochn. Sullbmft id. (FoSA)

PiG -FO6 Foltt h ktg0-C/ES'
A lyrl B.brr 2&23fl87 lEtun rllD LC-LCIB5
R? f.idr *A7A1 !* FlL lU PCOl4}{rT!6.d

tnit tytbl!fit^r'oll,rr.: a6.3 mt
Fn ll/$ielrwoU8: 5 mL

lli c8rnvotrrE: 5 llL

R€ar(uril) alrffs 9L
oml u o.ml

.* Td0,r.,
0.27 [rs' t'

P.g. 7l ol 895



An Mlcal t .t
Cll.rt 6ES Corsudioh & Fu.l S.Nic.q LLC Job Numb€r: 2605S21-1

Sde Nutb c ELbn
othfits.apl.rD: EFE0!{lv{01{01

L$S.npb lg: 2o465?lill O.bsat?t d: O7BO2ol4l5l5
CI.ft ilrti( l 'lbr D.b R...n!d: @Oill2o1a (Eo

Ar&alldrd: PFC+OSA
Pllp LlE: 3F
DIuUon: 1O

l!l.id. O.G @/Et2o1l Ol27
PnD ['.b: @/w2o1a lr55

P. uirco.l.lE sulllon mld. (rceA)

FFC +64FO8A hrrt rGAffiJS)

Ambd.Bndr 2e2aqp7 llrturEnllo: Lc_Lcilslt
Pnp B.dr &Arg LrD Fle lt) Fc5flm7lEd

lalt.ll/\klehUvolun : 22,2 fiL
Fhl fiidrt V.ltrt: 5
l,laadonvofirrl: 25 (

R.rr (q,L) qrff.r Dtq'nd Dt Loo fua'&I
u o.(Ds o.o.c t l, ' l0.o14

Prg. ?2 oa 895



AnaMlcrl Dda

Cllmt SES Co?Sudio.r & Frl.l S.n it , [C Job Nunsff 2S{€54-1
8dg Numb.r: Eai.on

ql.'i3r|9lil} E Fl.t$,0ol:Xrl
L.! s.n?b lO: 2a{8e!22 Lbs.lllLd: o7Bo2o1415r9
c&nl[lit l/lh? O.b Rdirat d0a2o14 6

a[tnbrad$d: PFc-FosA
Pnp Y.|E: 3S
Dlullon: lO
A|.it l D.i.: (E,A:Plzl @16
Pnp D.lr G/Da/2D14 1155

F.lnEDool.lr. sdf!I.r*r. (FOSA)

FfC +GA FosA h lh(LC/XtS)
&l.lrd. Erlchr 2&U€e7 lllrum.nt lD: LC-LCi|S5
Prr9 er eibTg Ll! E lD: Pc5r4Horom.a

hhtrbbd^/orrn: 27!t7 r*
Ft.ElWbb rr'dunl: 5 mL
IrlacdonvoNt tl: 4t tL

R.rr(uCL) qrru6r Dl
oot4

q,.u6r D.- rcq ?0M
u 0.(I,'2 ooaS u,o'' I

D.€. 73 ol 095



DATA VALIDATION WORXSHf, ETS
VOLATILE ORGANICS

Revi€*er: Kitchins Date: 916

Project:-E&bsL!EE-sDG:---l!!gi!!52.LL-Ma.rtx/No. samplesi-lEJ4lteallilE4teI:l

t. Te.hnicrl Holding Times

A. S*mple Pr$en'ation' Handling and Transport

I Ha\,< rllsrnfre' becn prc.en cd drrccth' I l"i | '' | \/A

2. Ha\"e samplc !.'mperalues bctn kept a1 4' C (+ or - 2 ")?

.' wde at ,Jntlc. r.u lEd rn tr^pcr u,nJrllon''

,1. Wcre any qualificaliorls required brsed on lhis information? No

Cooler3 6.1, 14.2 C-the srmple3 held at I {.2 exceeded thc QC criteria bJ 2X and sore quelified a3 - I J:l '

B. Chain ofc stod]

L Werc all samples properly recorded on COCj? No

2. Were conccl anahses pedbmed on samples? N/A

C. Holding Tim.3

I Wcr. samples *tracrcd and anahT.ed \!i{rin accq)labie h.,lding rimcs:']

2. were any qualific0lions requircd based on this information?

Water sampld Sdrp&./
Soil.nd sedimeni s.mple,

7 da!'s

l0 dn)$ I .l .!
8 days {.J i

ok, tcmp a4l l{.2

al7

at6
at6

t0 dars

batch 2.10059

b.tch 2d0059

batch 2.10059

Analrsi:

at22

al22

at22

1t?3

1t29

7/30 7 dayt

trOsA--Same as for the PfC aorh:ses

II. GC/MS Instrumcnt Performancc Check

I W.yc inslrumenl perlbrmance check sanrples run liir cach anahrsis Pcriof

2. Wele ion abundance crilerir met 1brBFU an.h"sis?

3. Do lak)rrtola lolms match raw data l

,1 Were anv qualrfications requircrl brsed on ihis idbrmalion? No

Commenrs/Qualifi cations:

None



DATA VALIDATION WORKSHf, f, TS
VOLTTILE ORGANICS

Revieser: Kitchinor Ilql.' r),6

Projccr: Eiellon AFB SDc: 2E0-58s21-1 Metrtu/No Srmples, c_wrter_l l. S_warer_.t

t Were corr !t numbers (5J and conc€nrrarions (5, I 0, 50, i 00, 200 ng/ul) ot sranduds used
for initiai calibration stardards ro e$ablish catibraiion clrl e?

2.
the

Were the RRIS Furer than or equal 1() 0.050? RRt ar grearer than or equ.1l to 0 O1O for

3. Were RRI RSDS within 30%: 40% lbr compouds e\hibirins poor rcsponse.t

4 W<re retenrron i mes I Rl {, $ rurn oc.€ptablc R I \rndo$r'

Comment/Qualiff c&tiors:

ICV 8/22(r00:03tr280-2400s8/3lT
All RRFS are quadr Ail R2 = >0.99

PFHIS
RRF

4.699

3.04

3.636

2.799

3.24

3.24s

2.727

3.O02

29.766

R5D

1.45833

o.20067

0.39533

o.44167

0.00067

o.46267

0.00433

0.51367
Mean
RRF 0.23867

9 3.24066

2.72673

0.04026

0.15628

0.19506

4.44E 7

o.21406

1.88E-s

0.26385

o.05695

3.05325 0.381657

0.62

19.1% % RSD



IIATA VALIIIATION WORXSHEETS
VOLATILE ORGANICS

Revicsan Ki..himr Dxte 916

PreJ€d:-E!s!p!3EE_sDC: 2Eo-sEs2t-l MltrlrNo. srmple':-.lgErlsjjliE:lllrEl

ry. Co iDuing Cdbr.rloD

I . were continuing calibration samples rrm al lhe required ftequcncy. and comp{rcd 10 the
correcl inilial calibralion?

2. were fie opening continuing calibration RR-FS for scrni-voladlc organic compounds

Sreater lhan or equal to 0.050'? I{RF al €resler rhrn or equal 1() 0.010 lbr tle poor fesponse

compounds?

3. Was fie closing conlinuing cslibration RRFS for semi-volarle organic compounds Ere3tcr
than or equal 0.0 l0 for all compounds?

4. Were %D bei*een Ihe initial cslibration RRI and the opcning conlinuing calibrolion
RRIS wirhin + or - 30%?

5 Wcre %D bet$cln the iDitial calibratior RRi and the closing continuing calibratior

RRIS wilhin + or - 30olo for all rcsponders?

'AFB03-GW-MW3]B-000 
rhru EA! B0l -GW-20M l48-000

CCV 280-240059/24 al22@04.21 %D<13% PFDoA = 10.0-9.80/10.0 = 2 0%
liA.FBo I -GW-001 -000 ttru EAIBo I -GW-20MW32-900

CCV 280-240059/35 8122'406:31 o/oD<14% PFH\A = 5.00-4.85/5.m = 3.0%
EAIBO4-GW-0O2400 ftru EA}B02-GW-OO2-OOODL

CCV 280-240059/44 8l22taoa:24 r/oD4% PFHPA = 10.5- 10.0/10.0 = 5.0%
EAIB03-GW-MWI3A-000 DL thru EA.FB01-GW-20Ml4B{00DL

CCV 280-240059/s4 8/22tat1o:31 %D<lso/o PFHpA = s.53-s.00/5.00 = 10.6%
IiAlBo2-GW-MW30-000 ard EAIB02-GW-MW32-000
CCV 280-240059/61 al22tAll51 o/,D<llo/. PFBA= 10.0-9.62110.0 = 3 8%
LAFB02-GW-M\\'30-000DL and EA}B02-GW-MWI24O0DL

CCV 2n0-240059/6s a/22@.13:14 o/rD<11% PFBA = 5.u14.98/s.00 - 0.4%

FOSA.--all CCV'S %Ds <10.0%



DATA VALIDATION WORXS}METS
VOLATILE ORGAMCS

R€ricncr: Kiachin[s Datet 916

PrcJccl: ELlshAFB sDG:_l!E!!52!:J-Mdrk/Nc srmptc!: G-n.r.r-l l. s-nrt r-{

Bhnk!

l. Werc any targct or non-target compounds rcpoaed in laboratory prep or calibrotion
hlar ts?

2. Were mc6od blant analyses pedbrmed al requirct frequc'rDy, and 1br eaoh CCA,S
s)-'rlem uscd to anoilze sampler for each n?e oaanollsis (i e., m rix)?

3. Were any qualiticrti(ns requircd based inl this informationi Based on lhe 5X lc or
Tablc 6 in thc guidclines: Blar i <CRQI.: sarnple <CRQI- $en U

Blank >/=CRQL: sample <CRQL thcn U

Blar i >CRQL: sample >CRQL but <blant rhen U

Connents/Quamrcdions:

MII 280-217662/l-A 8/22 gl02:18 all non-dctecN

MB 280-237835/2-A 8/22409:42 all non-detecrs

FOSA MB 2{t0-237694/l -A qr8/6'!j ll:55 U s

MB 2lt0-237{i10/1-Aial8/84,r)17:37 U s

vt. System Monitoritrr Compoundi (Surrogrte Slike,

L Were laboral(w srrrogate reco\enes calculal.t and r.poned correctlll

2. Were surrogatc reco\cries ryithin ac&?table limits?

3. Were an! qualilicalions requircd based on surogare sfrike QC informalion? No

CoIlmentr/Qulillcrtioni

surroSale I3C8 PFOA

QC crilcna Walcr (60- 155)

rJc8 PFOS

(45-130.)

Rmge Reg. & l)i1 SW: 105&108% l93&1o6yo
GW:76-13l% 94-474% EAFB02-GW-001-000-<ietecrs-i'^

IjAFB02-GW-MW32{00 -rler$ls -J '

I:AFB02-GW-MW32-000 Dl, -{tetecls ".l"
IiAIB03-GW-MW33A-000 ilcrccts .l

liAFB02-GW403-000 l)1, -<letccts'.1'



DATA VALIDATION WORKSHEETS
VOLATILE ORGANICS

R€viener: Kltchin[g

Project:-Ehl!98!EE-sDc: 280-s8521-l Matrtr/No. sampleii-.lqsrltel:1lg3E19I=l

_ Dnte: 9/6

VII. Mdrir Spik$/Matrir Spik€ DuPlicatei

L were MSn\rSD sarlples dnalyzed at requi.ei frequencl lor eaoh ample nalti\? N/A

2. Werc MS,A.4SD rcsults for rec-olery and RPD tiithtn advisory limits'? \rr N/A

3 wen Samples trsed for MSMSD field bladis?

4. Were laboratory reponed rcsul1s correclly calculaled Aom ra\\ data? No

5. Were anv qualiiicalions requircd, based on resulls of MS,4\'ISD samples in coniunction

with oihcr QC infomaion? pareni sample oily

Comments/Quallfi cations

f, ArB0l-GW-r0Mlv32-000 MS/MSD
al22ad05t23l05t35

*MS=PFOA -Low-i .l .i
MS = -701-114%
MSD = 88-107%0, ++*RI'DS 0-11%
*MSD=PIOA -Hrgh I lr,l

* 2 ofMSA4SD reoovenes oulsidc lhe QC limir ssmpie conc >4x spike-no qualr needed.
** 4 cpds had low Ms recoveries and 4 had lngh MSD re€overies, but none had both so no quals 1r'erc added'

+** 8 IipDS were ourside rhe eC linirs

EArB03-SW-00140 I MS/MSD
a22@01t26101 t39

*MS = pIDoA,i'FTeA,pFUnA.-hirh-r-rI no.'lrr..t!.
MS = 58-495801
MsD = 52-3581%, RPDsra0-27%
*MSD=PFDoA,PFTeA,Pl'UnA,-high.t-r1l o'rrl1t.({'.
PFOA MS =0 829-0.53/0187 = 159.9P%

MSD = 0.731-0.53/0.]89 = 106.3%

ltPD = 0.098/0 250 = 39%

*2 ol MSA,{SD reco\,€ries oulride the QC lunir $mple conc >4x sPike-no quals needed.

** 5 cpds had hiCh MS rccoveries but the MsD recove.ies $cre okav so no quals rere added
+*' I RPD was outside the QC limits.

FosA EAE!E:!)g{!!09! Ms -0.1e1/0.182 = r04e%
MSD = 0.192/0.181 = 106.1%

RPD=0.00i/0.1915=05%

EAtrB0l-Gw-20MW32-000 MS = 0 I96/0.194 = l0l%
MSD = 0.199/0 194 = 102 6%
RPD = 0 00:l/0.1975 = 1.5%



DATA VALIDATION WORKSHEf, TS
VOLATILE ORGANICS

Reri.*en@ Darc. 9t6

P.oj€c.:-Ej9bs!aEE-sDG: 2Eo-58s2r-1 Marrtu/No. samplesi.lgJ4ELlLs:sgEEl

vm. Laboraton Control Samplc (LCs)

I . Wcrc l.CS samples nm at correcl ftequencr for enclt matrix samples?

2. Were LCS calculations pedormcd corrsrtl!. and did lrhorrtory repofied valucs m.lch raw

data, Wero ixovenes $ilhin laboralory QC ljmils:)
No

4. Werc ant qualificalions requir.d bas€d on LCS dala in conlunction with olher QC

CommentrQuafificationi: LCs 280-237662/2'A al22aAo2.3l.16-107%
PFNA=0.191/0.200 = 90.5%

FOSA LCS 280-237835/2-A Al22@ltt06. A0-ll{)"/.

LCS 280-237694/2A= 9li% PFDA =0.205/0 0200 = 102 5%

LCS 2AO-23 7&40/24 = 91%

LCSD 280'237840/2A = 106% LCSD 280-237835/2-A 8/22@10.19: 68-105%

RpD = 9% PFDA = 0.199/0.200 = 99 5%

RPD!:0-19
PFDA-0006/0202=3.0%

LX.

I Were stardard rica counls nilhin a iirclor of -36% to +130%, ,nd '60 to +l5i% tom
Associated calibration stand.rrd2

NiA

2 Were rolmrion limes of inlemal standard *illnn + or - 30 seconds ol.ctcnlion time of
asvrciated calibration check?

3. Were any qualficahons requned based o intemal slmddd rcsulls?

S€e Attached Sheet for samples rvith low area count recoveries and qualiliers.

All FOSA ISinithin the QC limits.



worksheet for Eietson SDG 58521 Iitemal Standards

GWs and SW's

The follorving tS area count recoveries were below the QC criteria

samDles IS Low Racoverv Area Count Orf,lifiers

..53M048.. BA UJ/J

I*A.} S.OA.PFOS,NA UJ/J

PFOS.NA UYJIvfw33B
D aED^' /:\v nnl -nnn HXS.PFOS.NA ulll

BA.HXA.HXS,DA 111/I20r\ v32-900...
EAFBo4-cw-oo3-ooo }IXS.DA,TINA.DOA UJ/J

E 
^EDn,l 

/1tv-nn,-6nn HXA UJ/J

OA.PFOS,NADA 1/t
EAFB02-cw-003-000
E^rDn1 r1\u-nnr -nnl DA ut/t

DA, LTNA wltEAFB03-GW-o01-901
eAFBm-cw-Mw:z.. HXA}D(S.OA.PFOS.NA.DA Ul/J

EAIBO2-GW.MW3O , , HXS.OA.PFOS,NA UJ/J

GW and SW DLs All ISs uyt
All samoles FOSA u t



DATA VALIDATION WORKSHEETS
VOLATIL' ORGANICS

Project:_!id!esAEB-sDc:----2ggjq!2-!:I-Mat.iJNo. ssmpler: G-natc.-l!. s-water-{

Dste: 916

XDfl. Compound ldenaificdion/Quantificetion and Reported Contrrct Required

Quantificrtion Limits (CRQIT)

L Were sampic r€sulls correctly calculated aM repotod by laboratory'l No

2 Are relative retcntion limcs (RRTS) rvilhh + or - 0.06 RRT uiN ol sland,rd IIRT?

3. Were CRQi.s adjusled to reflect sample dilutions and dry \\e'ighl lactors not accounted for
b) the melhodl Perccnl moisture >70% moistue< 90%: nondelecls-UJ dclccls_J. Moislue>
90% lhen nondetecls-R dele.ls-l

No

4. Were Jll! laboratory QA-/QC srmple results calculrled from peaks denved usirg manual

interration?

5. Werc ary q .rlificalions required based on this inlomalion )

Comnenls/Qualifi catioN:

No r&w da& rcview-Jevel lll

X[ Field QC

1. were any Field Duplicstes assxiated uith ihis SDG? No

a. Yei were Rl'Ds acceptable (50% for t{aler sarnples. loi,)% for soil samplcs),

2. w.'re any lield blailis oI equipment rinsates associdled wilh thls SDG? No

a. Ifycs, $ere an} compounds reponed m somplcs >iDL'l

b. Wcre any qualiicalions required ba-sed on this information? No

Comment/Qualiff c&.ions:
SEE ATTACHED SHEETS

EAFB-RS00l-dl U's

EAFB-RS-002-all U's

EAFB-RS-003-dI U's



DATA VALIDATION WORKSIIEETS
VOLATILE ORGAMCS

Reviwer: Kitchhot Ddcr___126_
Pmjec(_Eiebss4EE-sDc: 2E0-5E521-l M.t.iJNGsrspl€r: G.!y!ter-ll.S-wdGF4

Xm. Oicrafl Alresrment of Dda

1- Ar€ there any specifrc conc€ms or limitations regardmg th€ dala in this SDG? Ye3 N/A

ComDertyQurllficalion!:



Eielson AFBr Field Duplicates SDG 2E0-5E521-l

&rrore5; EAFBo I {W-20MW32-000/ EAFBo l{W-20MW32-900

Reauh compound Result RPD (%I Quallfi€r
0.031 Perfl uorobutane Sulfonatc 0.25 204.1

0.t2 Perfluo.obulanoic acid 0 063 623
0.4t PerfluoroheDtanoic acid 0.23 56.3

1.3 Perfl uorohexane Sulfonate 0.83 44.1

0.46 Perfluorohexanoic acid 0.23 66.7
0 055 Perfluorononanoic acid 0.033 50.0

1.5 Perfl uorooctane Sulfonate 0.93 46.9
0.69 Perfluorooctanoic acid 039 290
0.34 Pcrfl uoroDentanoic acid 0. t7 66.7
0.079 FOSA 0.053 39.4

Sorrrles, EAFB03-SW-001-001,/EAFBo3-SW-001-901

Result compound Result RPD (%) Qualifier
0.l5 Perfl uo.obutane Sulfonate 0.15 0

0 057 Perfluorobutanoic acid 0.086 244
o.t2 Perfluorohepta[oic acid ot2 0
t.2 Perfl uomhexane Sulfonate l.l 8.7

o47 Pcrfluorohexanoic acid o.49 4.2
24 Perfl uorooctane Sulfonate 2t 133

0.53 Perfluorooctanoic acid 0.49 1.a
0 2r Perf luoromntanoic acid 0 2l 0



SDG: 280-58523-1 Proiect; Eielson AFB ---

Method. PFaq nv-I.C-nol, # srmples: Soils-24- Sed-I. --

Validation Samples: See attached sheot

Data Validation Report Sununary

status Code Comments

Sample Preservation,
Handling" and Transpod

Chain of Custody

Holding Times

GC/IvlS Tune/Inst Perf

Calibratiors

Blanks

Blank Spike,/LCS

Matrix Spike

Surrogates

Intemal Stafldfids

Compound Identifi cation

System Performance

Field QC Samples

Overall Assessment

A

A

x

Status Codes:
A = Acceptable
R = Data Rejected
x = Data acceptable but qualified due to problems



SDG: 280-58523-1

Ou|lificraions:

Method; PFCs DV-LC-0012/FOSA Page 2

I tlr. Low area count recoveries for Perfluorooctanoic Sulfonate in samplc EAFB03-SB-001-001,
Perfluorononanoic acid in sarnples EAFB03-SB-001-001and EAFB03-SB-004-010 rcsultcd in these
compounds being qualified as ''UJ/J". All compounds \rere belou the QC critcria in EAFB03-SB-001-
00lDL, EAFB03-SB-004-0loDL and results \aere qualified as "J".

Sisnifi crnt Findines/Recommendations:
# I -The client's instnrcted, on August 8, 2014, \1'as that all anall ses for sample EAFBo3 -S D40l -901
(280-58523-26) uere to be cancelled. The sarnple was watcr and rocks.

Overall Data Quality:

Ac{eo(able as oualified.

Validato/s Signature: Date: 916/2014



Sarnples from Eielson AFB SDG 58523

Soils Sediment

EAFBo3-SB-001-001 EAIB03 -SD-001-001

EAFB03-sB-004-0I0
EAIB03-SB-003-009
EAFB03-sB-002-010
EAFBo2-SB-001-001
EAFB02-SB-001-008
EAIB02-SB-002-001
EAFB02-S8-002-005
F.AFB02-SB-003-003
EA-FB0 r-sB-003-001
EAFBol-SB-003-006
EAFBoI-sB-001-001
EAFBoI-sB-001-901
EAFBot-sB-001-002
EAFB0I-sB-001-902
EAFBo3-SB-001-010
EAFBoT -sB-002-001
EAFB0I-sB-002-003
EAFB04-SB-001-004
EAFB04-SB-001-001
EAFBo4-SB-003-002
EAFB04-SB-002-001
EAFBo4-SB-002-008
EAFB04-SB-004-005
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Clisnt SES Construciion & Fuel Sorvicas, LLC

Analytical Data

Job Numbor 28068523-1
Sdg Number: Eblen

Date Sampled: 072S2014 @3o
Drte Reeived oao42o14 @55

EAFB03'sB{01401

280-585?+1

Solid

Analy.i6Merhod: DV-LC-{]012

Prep Melhodi PFC leach

Dilutionr 1.0

Analy.B Dare: @l14nou 1422

Pep Oate: @!O7DO14 1857

DV.LCoor2 P. uodn.led Hydd.rboF

Analysi6 Batch: 23l!239003 lBlrm.nt lO:

Prep 85lcr1: 2*2379€5 L.b File lD:

lnif€l$,,eiohwoll,re:
Fina! weighwolum:
lde.iion VolurE:

o.T1
0.69
1o
0.59
0.69
4.72
11

2.2

3.2
6.0

1.6
0.69
069

lCB
126

LC_LCMS5

PCs14H14020.d

1013 g

?0 mL

25 uL

roo RnQu4l
0.93 d_
0.93 tr.
0.93
o93 3
2.3 0(
096 J
0.93
0.93
o.93 ir loq.
0s3
093
o$ J.
23 LL

o.g3 
I0.93 {.

Perf uoobulaE Sulfonaie (PFBS)

Pe.lluoDbliarcic acid (PFBA)

Pedr|lorod€re sdbnate (PFDS)

Peduorcdearcic ackj (PFOA)

F€rfl lobdode€noic acld (PFDoA)

Pedlsbhepianoic acid (PFHpA)

F€ituoolHaE sulfona!€ (PFHxs)

P.66ohexamic acid {PFHxa)
PelnbBnMarcic acid (PFNA)

Pernuoooci.re sulbnamide {FosA)
Pern@@dama ecid (PFOA)

Periuoopentanoic acid (PFPA)

P6rfl uootetEde€noic a.ld (PFTea)

Pernuobt decanoic rcid (PFInA)
Perfl uorou'de€noic acid (PFUnA)

13CA PFOS

J
U

J

ll
J

J

U

U

U

DL

0.16
0.1:l
0.35
o.31
0.66
0.14

o.17
o.25
0.11
o.27
o.2a
0.80
o37

57 - 153
70- 130

Page 18 o! 6?2



client SES Constuclion & Fuel S€wicas, LLC

Cla.nts.Dpl.lD: EAFS03SB401{01

lab S.mpl€ ID: 28G5452+1

client Matdx: solid

AnaMic.l Data

Job Numbei 28058523{
Sdg Numb€r: Ei6lsn

Dale Sampled: 07,29/2Ot4 @30

Daie Received: 0404/2014 @56

analy.BMethod: DV-LC{o12
Prep il6thod: PFC leach

Dlllion: '1.0

AnalFis oate: @n4r2o11 ?.42 RunTvp.: DL

Pr.p O.iei @O1l2otu 1A57

Dv-Lc.oo'|2 Perfl 6.inn.d Hyd@rbore

Anely.is 8.lch: 280-239@3 lr6lrure.l lD: LC-LCi/!S5

Prep Bat hi 280-237985 L.b File lD: PC514H1a&6d
rniiiar vvebhworume: 10.13 o

Finalweig|,$r'otuft: 20 mL

hieclion Voluft: 25 uL

Dlywl Core.t€dr Y Re{lt (ogr'Kg) QElilie. OL '* Ri,JAt*l
0.93 5 'lO4Periuo@dane sulronate (PFOS)

13C8 PFOS

QElifer Acceplanc. Iimhs

D
D

57 - 153
70 - 'l3t)

5700

102
a6

o16

Pasa L9 or 572



cli6nt sEs constuclion & Fu6l Sorvicas, LLC

Analytical Oala

Job Numb6r: 28064523"1
Sdg Number Eiel$n

Da€ Sampled: 07/282014 1 152

D.te Reelvedr o&0,4r014 @56

EAFBO3SBaO/IjlO

280-565212
15.1

AnarydsMethod: DV-Lc-0o12

Prep Method: PFC leach

Dilutioni 1.0

DV-LC.OOi2 Perfl hrind.d Hydr@rbo..

Amlysis Batch: 28G239003 lBlrumenl lD:

Prep Balch: 280-237985 Lab File lD:

LC-LCMS5

@114t2014 1A35

8ro7t?014 1457

lniiialW6ighwoluh.r 10.1a g

Final U/bi9hwolum6: 20 mL

hjection Volure: 25 uL

PernloobLrare Sulf@ale (PFBS)

Perfl uo@bdamic ackj {PFBA)
Pernuobdene Bdlorde (PFO.S)

PelfloEdearcic eid (PFDA)

F!.nuoedode.anoic acid (PFooA)

Pernuorcheplarcicacid {PFHpA)
Peliuoohq5E sullomb (PFHXS)

Peduoroherarcic acid (PFHXA)

Peduoononanoic &id (PFNA)

Perauoooclane sulro..'ride (FOSA)

Perfl uoDoctanoic 6cid (PFOA)

PernuoDpentarcic ecid {PFPA)
Pe.fl uoDtetEd€snolc.cid €FreA)
Pedluoiol decanolc A.id eFrdA)
Periuoounde€noic acid (PFUiA)

Re&li (us/Kq) QEIifier
72

18M
o.42 J
0.70 u
68
1$
14
0.70 u
150

130

50
1.6 U

0.70 u
o70 u

108

113

i; R"rQ'*!OL

0.16
o.14
0.35
0.32
o.67
o.14
0.33
0.18
0.26
0.11

o27
0.28
0.81
o.37
o37

0.s4
0.94
0.94
2.3

0.94
0's4
0.94
0.94
0.94
0.94

0.94

0.94

57- 153
70- 130

(r"s lo6-

rL

u

J

Pase 20 of 572



Cliort SES Con3tu.lion & Fu3l S.rvi6q LLC

cti.its.nnt lD: EAFB0I€B{l,,aalo

Lrb s.npl6lDr 2e{852}2
cllent l/blrir: Solld

Analwcal Dat

Job Numb€ri 28058631
Sdg Numbori Eiglson

D6b S.trpled: 07/242014 1152

D.t ReoGivedi 080rl/2014 G65

ovJ-c.ml2 Fdtlhdn 6.d Hy&@rboc

An.ir8i6 Mediod: DV-Loo012 Amltl8b B.lchr 2s23906 llElurErt lD: Lc-Lcilss
Pr.p liletiod: PFc l€c*r Pr€p B.tdlr 2*237eE !.0 Flle lO: PC5l4Hl,O4Zd

O din: 1 ,0 l.iti.l Wbil 
^/olum: 

10.14 e

A.aly.l. Dai.: @11112014 N RmType: DL Fnd liebhwdum: 20 mt
ftep Dat6: c6t97t;o14 1a57 hjecllon Volulrlr 25 uL

An.Mc Dryr /t c.n .lodi Y Rdlt (ug/lt) oElin r Dt Loo fl, {qr{
P€duomoctanc suirb..le (PFo6) 1itj0 0.16 o.s4 .7 'loa,

'6R4 
Oualilbr A.cephr Umils

1G D 57 - 153,3CA PFOA
8S 70 - 130

P.s. 2L of 672



cli6nt SES Constuction & Fu6l Seruies. LLC

ClieritsrmplelD: E:AFBO3SB403{09

Analytical D.ta

Job Number 280-54523{
Sdg Numbgr Eielson

oate sampledi 072&2014 1219

Oaia Recoived: o&0lr014 @55
280{852}3
sotid 39

DV"LC{O12

10
@1142014 1847
t8to7Do14 1857

LC_LCiis5
PC514H14,22.d

10.15 g

20 mL
25 uL

DV-LO-00r2 P.rn@nnd.d Hyd@rbon.

AnalysE Batch 28G239@3

Prep Barch 28G237945

PernuoDbdare Sultoneio (PFBS)

Pernuoobdarcic acid (PFBA)

Pedruoode@ne surion.te (PFDS)

Perfluobde.amic acid (PFDA)

PernuoDrlode€noic acid (PFOoA)

Periuobheplanoi: acid (PFHpA)
Perfr uoohexac Sulbnaie (PFHxS)

PernuoDh€xaroic ecid (PFBXA)

Periuobnmamic acid (PFNA)

Peln@DodaE sullonamide (FOSA)

Pelnuo@dane So,tomle (PFOS)

Peln@Eo<larcic acid (PFOA)
P6rnuobpemanoic acid (PFPA)

PertuoDtet€decamic acid (PFTeA)

Ped@rotrlee.ot Acid (PFTna)

Pedsounde@rcic.cid (PFU|A)

13C8 PFOS

4.2
0.96
o.@
0.52

1.4

30
0.6?
0.62
0.76

1.4

o.62

106

105

oL too
o.11 0.62
0.12 062
031 0.s2
o2a 0.82
o 5s 2.1

o.12 042
o29 0,62
0.15 042
o.23 0.82
0.10 082
0.14 0.42
o.24 0.42
o25 0.62
o.71 2.1

0.33 o 62
0.33 0.42

57,153

R, A*r[

r{
3

U

U

U

U

J

U

u
U

I

l^

L

Pdq. 22 ot 672



Cliont SES Constuclio. & FuelSe ies, LLC

Analytical Data

Job Numb6r: 280'5853-1
Sdg Number: Eiebon

Dab Sampled: 072&rO14 1242

Clate Receivedr 0ao42014 @55

EAFBO3SB&'2{rO

28G5452'4

DV-Lc.00t2 P.rfluonnaG<l Hydrocarbons

DV-LC{ol2

0411412014 1859

@!o7DOA 1A57

28G239@3
2*2379a5

LC_LCMS5

rc514q1.h23d
10.57 g

20 ml
25 !L

An.lyt6 Dryl/Vt Corected: Y
P€rneobutare sulfoh:te (PFBS)

Pe @obutarci. &id (PFB,A)

Ped@Ed€re sulfoft.te (PFDS)
Peduorcdecamic acid (PFOA)
Peduorododeenoic acid (PFDoA)

Perfl lorohepianoic acid (PFHpA)
Pe.n0oDhexar€ Sulbnate (PFHXS)

PernuoDhexarcic acid (PFHXA)

Pedruoononanob a.id (PFNA)

Perfl @Doclane Sulfonamide (FOSA)
Pernbbortare sulfonate {PFos)
Peduomodanolc acjd (PFoA)
Peduoopenlanoic acid (PFPA)
PeduoD0eiEdeemic acid (PFTeA)

Ped@onidecanoic Pf id (PFTiA)
Peln@bunde6rcic acid (PFUnA)

I@8 PFOA
13CA PFOS

7.4
0.61
061
0.61

4_O

31

53
061
o.20
13
16
18

0.61

0.61

10't

107

Loo R..:Qq.l
oal
0.al
oa1
0.al
2.O

041
o.a1

0.41

0.81

0.81
0.81
0.al
0,61
2E
o.a,
o a',

OL

o.12
0.30

0.54
o.12
0.28
0.15
o.22
o.@9
o.14

o.24
o.70
o.32
o32

u
U

u

U

u
U

t(,

I

u
I

aa

f,

57- 153
70 - 130
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clionti SES Constuction & FuBl Servic.s, LLc

Anal k l t .ta

Job Numbor 280-58623-1
Sdg Numberi Ei€l6on

!E!. S.nPr€d: 0728/20t4 1410

D.b R...iwd: @04/2014 (p55

EAFS02SS{OI{0r

2S5a5A€
Solii

ov-Lco12

1.0

08t1412014 1912

tc_!cMs5
PC5t4Hl{'24.d
10.88 c
20 mt
25 uL

ov.Lcao12 P.rtluoind.d |tdr6.rb.n.

&i.!d. aaichi 2@239@ IrElrunent lo:
Pllp B.id': 2*237qs Lab Eil€ lD:

lnitial \ /.E lr'olme:
FimlWci9lwdu@:
rdection Volurl:

An.tL Ory\ n Coreled: Y
Pelfruolobdane SullonaL (PFBS)

Pernuoobd.mic.cid (PFAA)

Peileod.dE 3rlbnde (PFos)
P6i!@roddmb *id (PFOA)

PeituoEdode.andc.cid (Pf Ooa)
P6dluoDhapl.noic.cid (PFHpA)

Pedluoroh.r(.m sulbn.b (PFHxs)

Peiluoohaemic.dd (PFHXA)

Perlluoonor'.mb.cld (PFNA)

Pern@DodareSulbn m:d. (FOSA)

P.6uoEo.i.re Sulto i. (PFOS)

Pe @M.i.noic acid (PFoA)
FbiluoDp€rianolc rcid (PFPA)

Ebrn@loieiad@mic.cid (PFTeA)

FbriuoEirne..mic A.ld (PFTriA)
P.rnuooud@mic.c6 (PFUnA)

13Ca PFOS

0.64
0.64
0.75
0_&l
0.dr
0.64
0.43
0.64
0.54
49

0.64

0.Bl
0.6:r

t(E
101

U

U

J
U

u
U

J
U

U

U

U

U

U

OL

0.15
013
o32
o2
0.61
0.13
0.30
0.16
o.z3
0.10
0.15
0.25
o.2a
o,74
0.34
0.34

Loo &d Qe085 4
065 q
0.8s =o.a5 q
21 I
oss l,
085 +
0.a5 tl
0.85 U
o!5
0.45
0.a5 A
oas I

21 I
oa6 I
085 v

57 - 153
70- 130

E.se 2l of 672



Clisnt SES Const-uclion & FuelServicss LLC

Anal!ftical Data

Job Numb6r: 28068523-1
Sdg Numb€r: Eielsn

Dale Sampled: 07P&201.4 1420

Date Reeived: @04/201.t @55

EAFBO2.sB.ooiaO8

28G€4523€

Analy€isMelhod: OV-LC-0o12

Prep ilethod: PFc leach

Dlullon: 1.0

AnalFis Oa!e: @l14l2i14 1524

PEp Date: Oe07Dg14 1e57

DV'Lc40t2 P.rnuonnd.d Hydr@rbons

Amlysis Batch: 260-23€(D3 lnslrumenl lD:

Prep Batch: 280-237985 L2b File lD:

LC_LCMS5

PC5't4H14025 d

Perruoobdarc sulronate (PFBS)

Pe.nuooSuiarcic acd (PFM)
Perf uooddre sdbnate (PFOS)

Peduoodecarcic acid (PFOA)

Pelnuoodod6ercic acid (PFDoA)

Pernuooherlanoic acid (PFHPA)

PeriuoohexarE sulionab (PFHxs)

Pedluoohexarcic acid (PFHXA)

PedluoD.onarci. acid (PFNA)

Frerf uoooctane sulf onamld6 (FosA)
Perltuoroocla.e sulionaie (PFOS)

Pe uorDclanoic .cid (PFOA)

Pe @Dpe.t5noi. acid (PFPA)

Pernuootet€decanoic acid (PFTeA)

Pernuorotidsanoic PGid (PFTnA)

Pernuoburdeenoic acld {PFUnA)

lnirial whishwolume 10.m o

Final t /€rshwolum: 20 mL

InjeclionvolunE: 25 uL

DL LOQ

0.17 0.95

0.14 095
0.35 0.95
o_32 0.95

0.67 2.4

o.14 0.95
0.33 0.95
o.1s 0.95

0.26 0.95

o-t2 0.95

0.1? 0.95

o-27 0.96
o.2g 0.95
0.a2 24
03a 0.95

0.38 0 95

57 - 153

o.71
o.71

or1
0.71

0.7'l
o.71
0.65
o.21

o.71

034
14

4.71
o.35
1.7

0.71
o.71

16
106

U

u
U

U

U

J
J

.l

u
J

U

U

U

R,Q"JIt
I

I

J
J
?
ra
f,-

k
Tu
I

J
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Client SES Cof,saudion & Fu6l Seruices, LLC

Analytical Data

Job Numbor: 280-585231
Sdg Number: Eielson

Date sampled: 07292014 1 1 15

D.le Reeived: 090:V2014 @55

EAFB02.sB402{01

2&,5a52&7
24.6

An.ly6isMelhod: OV-LG0O12

Prep Melhod: PFC leach

Djldtion: 10

DV-LC-.0012 Perlluorinaled Hydroqrbons

AMly6i6 Batch: 28023€003 ln6lrumenl lD:

Prep 8!1ch: 2&237986 bb File lD:

LC_LCMS5

oat1412014 1936

oaB7DO14 1457

lniiial ulbishwolume: 10.93 g

FiM|W€ighwdure: 20 mL

lnjetioh Volure: 25 LrL

Pel.@obutare Sullonab (PFBS)

Peln@DbLtarcic &id (PF&A)

Peri@DdecaE *'lionale (PFDS)

P.duoodMrcac acid (PFDA)

Perauo@dodeca.oic acid {PFE!oA)
Perf uorcheplrnoic acid (PFHpA)

Pe lobhexare Sullonate (PFHTS)

Peiitlorohs.rcic acid (PFH$)
F€lnuol!nonamic acid (PFNA)

PeduoDoct n€ sulto@mide (FoSA)
Ped@rco.hne sulionale (PFoS)
Peit@@danoic acid (PFoA)
Pernuoropenr. no ic a cid (PFPA)

Perlluoot€tEde€noic acid (PFTeA)

Pedluooridecanoic laid (PFTia)
Pernuoblnde€noic acid (PFUiA)

0.73
o.73
0.73
0.73
o.73
0.73
1.6
0.73

1&
2.5
o.73
1.7

o73
o.73

110
110

:s Ead
u
U

U

U

U

U

U

U

U

ot
o.17
0.15
0.36
033
0,69

0.15
0.34
0.18
o.27
o12
o,17
0.28
o.29
044
039

0.97
097
o.97
2,4
0.97
0.97
0.97
0.97
0,97
o.97
0.97
097
2.4
0.97
0.97

57- 153
70- 130

l,l.

q

I
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Client SES Corctuclion & Fuol Ssrvicss, LLC

Analytical Data

Job Number 280-58523_1

Sdg Number: Eie,son

Data sampled: 07,2s2014 1 120

Dab Recelvedi O&0{r014 @66

EAFBO2.SBl,O2.005

280-58523€
5.7

DV-!C{O12

1o
0&142014 1949

@t0712014 1867

LC-LCMS5

Pc514H 1427.d

10.13 g

20 mL

25 !l

OVI-C4Ot2 PerltuonnaEd Hydroorb.n.

Amly6i6 Batch: 28G239003 lEtrument ID:

ftep Ba!ct1: 2*73?,N bb File lDl

lnif6lwbilhwolume:
Final \ileighwdurel
lniecton Vorume:

An.tde ort{Vt C.reted: Y

Ped@DbuhE sullomie (PFBs)

Ped@lobutamic a.id (PFM)
Pernuood€c.m sulbnale (PFDS)

Pelfuorod@rcic &id (PFDA)

Peduobdodec.noic acid (PFOoA)

P€duoohePtanoic acid (PFHPA)

P€dmoh.xaE SulfcrE$. (PFHxS)

P6rn@ohexamic acid (PFHXA)

Peduobnonamic acid (PFNA)

Perfl uoooclare Sulk'namide (FOSA)

Pe.f u600crane sulfdale (PFos)

Polfloooctanoic acid (PFOA)

Pe66op.nianoi. acid (PFPA)

Pernuooteiradec.mlc acid (PFI6A)

P6rf uorotndecarcic raid (PFTria)

Per,luo6orde€noic acld (PFUiA)

13CA PFOS

0.63
0.63

0.63
063
063
0.63
1.0
0.63
1.0
0.63
1&
0.69
0.63
15
063
0.63

107

110

U

U

U

U

U

u

U

J
ti
U

U

U

OL

0.15
0.13

0.31
0.28
0.60
o13
0.29
0.16
023
0.10
0.15
o.24
o.25
o.72
0.33
o33

({

4

.J

J

Loo ft,uQq^{
o.s4
0.84
o.a4
0.84
2.1

o.a4
0.84
o.g4

0.84
0.84

0.84
21
o.u
0.84

57- 153
70-1fi
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cli6nt SES Constuction & Fu6l Se ic€s. LLC

Analytical Data

Job Number: 280445231
Sdg Numb6r: Ei€lson

Dale Satrloled: 07292014 1215

Oale Received: 0&04,2014 @6

EAFB023B403{03

2G58523€

ov-Lc{o12

1.O

@11DO14 ?,13
&o7DO14 1557

LC_LCMS5
rc514{14J29.d
10.83 g

20 mL

25 uL

DV-L.c{{,2 P.ifborin t d l.lyd@.rbons

AnalFis BaIch: 28(1239003 lBlrent lD:

Piep Baldr: 2*i6785 Lab flle lol
lniti.l $/EiEhwolume:

FinalUhighwohrrE:
hjelion vduft:

AmM. Oryl , coreted:Y
F,ertN@bui.re Sulf('mle (PFAS)

PertbDbutarcic acid (PFM)
P€iluobd@E slronale {PFOS)
Pedruood@mic acid (PFclA)

Frernuorododeen.ic acid (PFE oA)

Podluoloheptanoic &id (PFHoq)

PeduoroheEm suliomie (PFHxs)

Pernuoohdamlc acid (PFHXA)

PeduoDnnarcic &id (PFNA)

Perfl uooochne Sulfonaode (FosA)
Peduobo.rane Sulfo.ale (PFOS)

Poriuoboctarcic acid (PFoA)
P€rfluoopeniarcic.cid (PFPA)

Pe.nuoroGrBd@noic acid {PFT.A)
Pe.nuoFiidee@ic Acid (PFTdA)

ttrnuoFundecanoic acid (PFUnA)

13Ca PFOS

o.72
1.1

0.45
2.6
o.72

1.2

15
o.12
30
5.7
3.0
1.7
o,72
o.72

111

1'i1

U

J

U

U

OL

017
0.14
0.36
0.33
o59
o.14
0.3,1

0.14
0.26

0.17
0.28
029
0.83
0.39

.* R"Q"-l

!

0.96
0.96
0.96
0.96
2A

. 0.96
' 0.96

0.96
0.96
0.96
0'96
0.96
0.s6
24
0.96
0.96

70 - 130

C
t(

u

t
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client SES corE uclion & Fuel Setuicss, LLC

crl.nt Srmple lD: EAFBOISA-0{a{01

Analytical Data

Job Number 28058523-1
Sdg Numb€r: Eigison

Irate sampl6d: 07,2912014 1340

D€le Re.eted: o&o4r2014 @55
28d5S523.10

DV-!C{O12

1.0
t]a114!2014 2025

$lo7do14 1$7

LC_LCMS5

PC514Hl,lo3o.d

10.57 g

20 nL
25 !!

DV-LC.{0'12 P.rnuonnded Hydr6..bo.t

Anaiy{t6 Batch: 28G239O3 ln6trumenl lD:

Prep Balch: 280237985 Lab File lO:

ldlialW€ishwoltft:
Final llblohwolure:
lrtectjon Volure:

An.lrte oryV\i Coreted: Y

Frerlluoobut E Sullonaie (PFBS)

Pe,f uoobularcic acid (PFBA)

Perfl loDdeE sdionate (PFDS)

Pe uorcdearcic acid (PFOA)

Peduoodod6canoic acid (PFooA)

Perf uooh6ptanoic acid (PFHpA)

Pe uorchsare sdtonab {PFHXS)
Peiluoohsarcic acid {PFHTA)
Fed@on@.mic acid {PFNA)
Peduooottan€ Sutrommide {FOSA)
Peduobodare sulronane eFOs)
Peln@E@tarcic.c'd (PFoA)
PerruolDpenl..oic acid (PFPA)

Pedluootetradeenoic acid (PFTeA)

Pernuootndenoic r6id (PFTdA)

Ped'roblldeenoic acid (PFUnA)

069
0.69
0.61

069
0.69
o.14
8.4
0.30
1.3
1.0

2.6
0.69
1.6
0.69
0.@

1B
111

U

J
u
U

J

J

U

U

IJ

DL TOQ

0.16 0.92
o.14 0.92

0.3 0.92
0.31 0.92
0.65 2.3
o,14 0.92
0.32 0.92
o.17 0.92

0.25 0.92
0.11 0.92
0.16 0.92
0.26 092
o2a o.92
0.79 2,3
o.37 0.92
o.37 0s2

57 - 153
70- 130

L,Q.^J
u.
$
(
5
j

l,!

I
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Client SES Constuclioo & Fusl Ssrvi.as, LLC

cli.,n semplc lDr EAFEoI SBal,3.OO6

Analytical Data

Job Number 28058523-1
Sdg Nu ber: Eislson

O.t€ S.mpled: 07D92014 1345

Dab Reeivod: 09042014 @56
28&5A523-11

An.ly6i.Method: DV-LC{012
PEp Method: PFC leach

Diluli@: 1.0

AnalyEis Dat€: Oen4DO14 2Og
Pr6p Daiei N!O7DO14 1a57

OV-LCOor2 P.rf luodn.ted Hyd@..boB

Anaty36Baich: 280-iE0@3
Prep Eatdr: 28G237965

LC-LCMSs
PQ514H 14031 .d

10.65 g

20 mL
25 uL

Ped!@ob'itan€ Sulron.le {PFBS)
Pedl(rolobllarcic eid (PFBA)

P6muobd@m sulbnate (PFDS)

Perf uood@rcic a.id (PFDA)

Pe.ruoedodecanoic acid iPFDoA)
Pe.,luorrheplamic acid (PFl,pA)

Peliloohqare susonat6 (PFHXS)

Pernqootdarcio *id (PFHXA)

Pe.iuo,onomnoic eid (PFNA)

Pelilooociane sulbnande (FosA)
PedloDoct.ne Sulionale (PFoS)
Pe 0or6octa.oic..id (PFOA)
Ped@Bplnhnoic aci., (PFPA)

PedrcDl€tadecanolc ackj (PFTeA)

Ped@otridocanoic Aci<l {PFTiA)
Pe u.6ude6rcic acd (PFUEA)

13CA PFOS

0.46
083
o.a3
oa3
0.a3
0.83
66

0.83
0.83
0.38
LO
0.66
1.9
0.43
0.43

DL LOQ

0.19 1.1

0.17 1 1

0.4'! 1.1

o.a7 1.1

o.7a 2.4
o.17 1 1

0.39 1.1

0.21 1,1

0.30 't.1

0.13 1.1

0.19 1.',l

0.32 1.1

0.33 1.1

0.95 2.e

o 44 1.1

o44 1.1

J
u
U

U

U

U

U

J
J

U

u

RrO"J
a"

I
I

u

tr
t^

t
I
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clisntr SES constuclion & Fu6ls€rvices. LLC

EAFBOI 'sBl'01aot

2805a52+',t2

Analytical Data

Job N!mb6r: 280{853-1
Sdg Number: Eielson

Dale Sampl6d: 0229/2014 14m
Daie R@ived: @o/v2014 cp55

DV-Lqoq2

1.0
t8l14no14 2o5o
txlo72o11 1457

!c_tcMs5
PCs14!t144zd
10.66 g

20 6L
25 uI

ov-Lcn O{2 P..tluodnde.l Hydrdtbore

Anaty.6 Babn: 28G239@3 lmtrumod lD:

Prep Bafch: 2@-237s3 Lab Fil€ lO:

ldtialYrbjghwoltft:
Fi..l VYeighwolure:
ldectioi Volum6.

0.84
0.a4
0.8.1

0.84
0.84
0.84
0.84

0.a4
o.€4
0.80
0.84
0.84
2.O

0_44

084

1B
1@

U

U

iJ

Lt

U

U

U

u
J
U

U

U

U

OL

0,20
o17
o.42
034
0.80
o.17
0.39
0.21

0.31
o.14
0.20
o.32
0.33
0.96
0.45
ot5

LOO RqJ QJ
l^-Perf eob'rare sulfon.le {PFBS)

F,edluoDbdarcic acid {PFBA)
Pernuoed@re sdionrte (PFOS)

Periuorcdearcic &id (PFDA)

Pef'ro@dod@noic acid (PFDoA)

Peil!obhephnoic acid (PFHpA)

Pe uolthq.re Sulfonate (PFHXS)

F€duorohexamic.cid (PFHd)
Pe @Enonarblc acid (PFNA)

Pern@6..tare SulloEmid. (FOSA)

FEdFroo.tane sultonate (PFos)
Pe uoroodarcic .cid (PFOA)

Podluoope mic acid (PFPA)

Perfl uoEietrad.canoic &id (PFTeA)

Pedluooiddecanoic l€id (PFIiA)
Pedluoblid@noic acid (PFU.A)

13C€ PFOA

1.1

11
1.1

1.1

1.1

1.1

1.1

1.1

1.1

1.1

1.1

1.1

2.A
'1.'1

1.1

57 - 153

70- 130
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Cli6nt sES Co*tuclion & Fu6l Sstvices, LLC

Analytical Data

Job Number 28068523-1
Sds Numb6r: Ei€lson

Dabe Sampledi 07292014 1422

Dete R*tu6dr 0SO42014 41055

EAFB0l 'sBaOl4or

280-585?+13
Solid

OV-LC{012 Pern6.ina1ed Hydr4.rbon.

DV-1C.0012

1.0

@114D011 2127

WBTDOM 1A57

28G239003
2&2379a5

LC_LCMS5
rc514H1!085.d
10.51 g

20 mt
25 uL

Peduobb'rare Sulronaie (PFBS)

PernuoDbdamic acid {PFAA)
P6rlruood*m 3L16.ete (PFDS)

f,edluorodE.rcic acid (PFDA)

FcduoDdodecanoic acid (PFOoA)

Peduobhepianoic acid (PFHPA)

Pefl uoohdarc Sulicnate (PFHxs)

Pe @oheramic acid {PFHXA)
FEd@ononamlc acid {PFNA)
FEduobodare sultonamide (FosA)
Pedl@boclaE Suronate {PFos)
Ftrn@ood.noic acid (PFoA)
PernuoDg.nt.nor. acid (PFPA)

Perlluo@letadecanolc acid {PFTeA)
Pedlerolideenoic A.id (PFTdA)

Pernuorcund*noic acid (PFUiA)

13C8 PFOS

0.69
0.69
o.69
0.69
0.69
o.@
0.69
o.@
0.@
0.69
0..10

0.69
063
1,6

0.69
0.69

'107

105

U

U

U

IJ

ll
IJ

u
U

U

J
U

U

OL

016

0.35
0.31
0.66
o.14
0.32
o.17
0.25
0.11

0.16
o27
o.26
0.80
0.37

.* RrQ"{
092
092
0.92
o92

0.92
0.92

o92
092
092
o92
2,3
0.92
o.92

70 - 130
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cli.nt SES Constuc-tion & Fu6lS.rvices, LLC

Analyticel Data

Job Numb6r: 280-5853-1
Sdg Numbr: Eielson

Dab Sarnplodi o7rgl2014 1425

D.t6 Re@ived: 0AO[2014 G55

EAFBo1$BaO1{02

280-5852114

DV-LC-0Or2 P.rtlw.ind.d Hydl@rboE

ov-1c4012

1.0

@114t2011 213s
@!o7DO14 1a57

28G49(D3
28G237985

LC_LCMS5

PC514H14006.d

10.50 g

20 mL

25 uL

Rr {u,l
Peduoob*are Sultonate (PFBS)

Peduoobdamic acid (PF&\)
Pe.nuoDd@re 6tlbnate (PFOS)

Pe u.rcdearcic acid (PFOA)

Peduorcdodecanoic acid (PFDoA)

Pe @oheplanoi. acid (PFHpA)

F! @rot!6rae sulb..ie (PFHxs)

P€ uoohdanoic acld {PFHXA)
PelnuobMamic acld (PFNA)

Pern@mdare Sunbnamide {FOSA)
Pcrnooodare Su,tonlte (PFOS)

Perf uoboclanoic acid (PFoA)
Periuoopenknoic.dd (PFPA)

P€riloolelEdsnolc.cld {PFTeA)
Peiluorcidde@mic Acid (PFTriA)

PerlluoDundeenoic a.id (PFUiA)

ot Loa
o.17 0.99

0.15 0.99

o37 0.99
0.34 0.99

o.?1 2.5
0.15 0.90
0.35 0.s
0.19 o.gg

o.27 0.90

o.12 0.99
o.17 o.9S

0.29 0.99
0.30 0.99
0.86 2.5

0..O 0.99

0,40 0.90

57 - 153
70 - 130

o.74
o.74
o.74
0.74

0.74
o.74

1.7

o.74

'107

1'

U

U

U

u
U

U

u
U

U

U

UJ

TA

672



Cli6nt SES Constuc-tion E Fuel Seruices. LLC

Ahelytical Data

Job Numb6r: 280{8523-1
Sdg Number Ei€lsoh

Daie Sampled: 07/29/2014 1430

Date Reeived: 0€[04201,( @55

EAFBol .sB{'01{C2

26.2

DV-LC{012 P.rnuorinalcd Hydr@rbont

DV"LC-oo12

1.0

@t14t2014 2229

@lo7lb14 1e57

28e49003
2&23794

LC_LCMS5

rc514H1/O4O.d

10.04 9

Analtt€ DrylJvl Cor€ct€d: Y
Perfr uoobdare Sulfonaie (PFBS)

Pernuobbd.rcic eid (PF&A)

PernuoDd*re s io.ale (PFDS)

Pe.rlo@deaDoic acid (PFDA)

Pe,nuorodode.anoic acid (PFDoA)

Perfl uorchegi.noic acid (PFHpA)

P..nlorchqare Sufonab {PFHIS)
PernloEhsarcjc &id (PFHIA)

Perfl uoEnon.rcic eid (PFNA)

Peduooo.lane Sdbmmide (FOSA)

Pefiuoboct ne Sulfonate (PFOS)

Peituorcodanoic acid (PFoA)
PelnsDpelnano{c acld (PFPA)

PellluobtelEdeercic acjd (PFTeA)

Pel'uobtrid@noic Acid {PFTdA)
Ped@oLrft,ec€nolc acid (PFUnA)

13Cr PFOS

0.41

0.81

o.a1
0.81
0.81

0.81
0.61
0.81

0.41

0.81
041
0,61
081
1.9
o.a1

o.s1

107
110

ffh#
1.1

1.1

1.1

2.7
1.'1

1.1

1.1

1.1

1.1

1.1

1.1

1.1

2.7
1.1

1.1

IJ

U

U

U

IJ

IJ

u
U

U

u
U

U

OL

019
0.16
o.@
0.36
o.77
0.16
034
0.20
0.30
0.13
0.19
0.31

0.43
0.43

57 - 153

70-13,

34 of 572



Client SES constuclion & FuelS€ryic.s, LLC

Analyticat Data

Job Numb€r: 280-5852"1
Sdg Number: Eielson

Dale Sampl6d: 07292014 @2O

D.t! Re.€ived: 0e04/2014 @55

EAFB03-SB4I'IalO

2&5452316
5.3

Dv-Lc..l,ol2 P..,luorlh.i.d Hyd@8rbo.s

DV-LC{O12

1.O

oatl4E!11 2241

w\7120U 1A57

2&23€Cl3
2ao-237966

LC-LCMS5

PC514H1:l@11.d

10..19 g

20 mL

25 uL

I

AEly'€ aVYl/Vl cotrecled: Y

PernarobdaE sulk'n.te {PFas)
Pernuoohrarcic rcid (PFM)
Peduolod@re surion.io (PFDS)

Pe.nuo@d*mic &id (PFOA)

Peif uoedod@noic acid {PFDoA)
PeIi uobheptamic acid (PTHPA)

F€ uorchdae sultonate (PFHxs)

Ped@Eh€xamic acid (PFHTA)

Ped@Enonami...id {PFNA)
Pe uobodane sulloMmide (FosA)
Ped@ooct re Soliomle (PFCrg)

P€rnwDodaRic acid (PFOA)

Pedluoropenidoic acH (PFPA)

PedlooietEde€noic acld (PFIeA)
Pernuo@fi dec.noic Acld (PFTiA)
Pedluorounde€noic acid {PFUiA)

13at PFOS

1?
3.O

o.@
0.60
0.60
1.9
66
29
0.60
0.60
14
14
'10

1.4

0.@
0.60

1@
1@

Loo R., Q'.&l
o.al
0.81

0€1
0.81
2.O

oa1
0.al
0.41

0.41

0.81
o.sl
oal
0.81

2.0
o.8l
0al

DL

0.14
o.12

0.30
o.27
057
012
0.24
0.15
o.22
0.0@

o.23
o24
0_69

032
o32

u
U

U

U

U

J

l(
u

70 - 130
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Client SES Constucton & Fuel SeNies ILC

Analytical Data

Job Number: 28058523-1
Sdg Number Eiel$h

O6b Sampl.d: 07/292014 1525

Dab Reeived: 0&042014 @55

EAFBOI .sB{02.O01

28G54523-17

DV.LC.OOI2

1.0

0€/14t2014 253
t8to7Do14 1457

LC_LCMS5

PC514H14042d

10'2',1 I
20 mL

25 !l

DV-LC-1,012 P.rfluonn*ed Hydre.rbons

AnalFibBatchi 2@.:B9OO3

Prep Balchr 2*23785

An.Me DrYl i core.t€di Y

Pedqolobtnare sulfthate (PFBS)

Peduorlbulamic acid (PFM)
Pernuobd€E.dron.te (PFDS)

Pe uoodeamlc &id (PFOA)

Fbrn@Edodecan ic acld (PFDoA)

Peln@ohept noic .cid (PFHpA)

Pedluobhexare Sulbnab (PFHXS)

Ped!@ohexamic acid (PFgxA)

P6rlsDn@amic acld (PFNA)

Pernuooodare sulbnamide {FosA)
P6rn@bodare Sultoml€ (PFOS)

Perfl@Eoclamic acid (PFo )
Pernuoropgntarcic acid (PFPA)

Pernuo'rlelrade€.oic acid (PF eA)
PeriuoolidecanoicAcd (PFI[A)
Perfl uobundeenoic acid {PFUnA)

0.78
o7a
0.78
o.7B

0.78
o.76
o.7s
0.78
0.78
0.78
3.7
0.74
0.78
1.8
o.7a
o7a

1@
111

OL LOQ

0.18 1.0

0.16 1.0

0.39 1.0
035 1.0
o-74 2.6

0.16 1.0
0.36 1.0
o.20 1.0

0.29 ','.o

0.13 1.0
o.1a 1.0

0.30 10
031 1.0

0 9o 2.6

o42 1.0

o42 1.0

57- 153

U

U

u
u
u

U

U

U

U

U

U

U

Kr, {t^cttr

I

I
(I.

t(

I



clientr SES Constuction A FuelS€ruicos, LLC

Analytical Data

Job Numb6r: 280'58523-1
Sdg Number: Eielson

Date sampled: 072s2014 1530

Date Rdived: O&O:t2014 @56

EAFBOl€B{02{03

28+5a523-18

DV-LC-@12

1.0

oal14no14 2w
@107DO14 1857

Ory\i'/t corsted: Y

LC_LCMS5

PC5141114043.d

10.@ I
20 mL

25 uL

OV.LC'!12 Perfi uodn.Ld Hydr4..boB

Analysis Balchr 280-239003 lFtruri€rt lD:

Prep Balch: 2*237965 Lab FiL lD:

ldlnlllveiehwolme:
Flnal $/bighwolure:
lnjection Volu,riei

0.73
0.73
0.73
0.73
0.73

o.73
0.73
0.73
0.73
o.73
1o
o.73
0.73
1.7
073
o.73

111

1n7

DL LOQ

0,17 0.94
0.15 o.ga

0.37 094
0.33 o 98

0 69 2.4

0.15 0.98
0.34 0.98
0.1a 094
o.27 0.94

o.12 0.94
o.17 0.99

0.2s o.ga
o29 0 9a
oa4 24
039 0.98
0.39 0 98

57 - 15X
70- 130

u

u
U

U

U

U

U

U

U

IJ

U

U

Ri,Q".-t
Peduoobut B Sulbml€ (PFBS)

Peln@obutarcic eid (PFB,a)

Pei!@lodeare sulf onale {PFos)
Peduoode€rcic acid (PFDA)

Pernuoodode€noic acid (PFooA)

Peduoroheptarcic acE (PFHPA)

Perf uoDhex.re sulbnate (PFHts)
Perf uoDhd.rcf, acid (PFHXA)

Pedtuomnonarch acid (PFNA)

PE UoEoctane sulionamide (FosA)
F€duo@ctane sulbBle (PFos)
PeduorD.tanoic acid (PaoA)
Pernuobpenlanorc acid (PFPA)

Peduootekade€noicacid (PFTeA)

Peduorotridecanoic laid (PFTiA)
Pedl@o!'declnoic a.id (PFUiA)

13Ca PFOS

L

t
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cliort SES Constuclion & Fuol Services. LLC

EAFBI!ISB{oi 00.1

28G5852+19

Analytical Data

Job Nuhber: 28o5a523n
Sdg Numbsr: Ei€lson

Dab S.mpled: 0729201.1 1730

Date Reeived: @04/201.4 @55

Dlulion:

DV,LC-0012

1.0

@114no14 2314

@lo7zo14 1457

LC_LCMS5

10.56 g

mmL
25 uL

OV-LCal)l2 P.rfluodn.G<l Hy.Ir@Erbon.

Analrsis Balch: 2eG23SOO3 lrElrurent lD:

Prep Batch: 2&-237$5 lab File lD:

lniii.l webhworlme:
FimlWeighwd!ft:
lnieclion vdue:

An€Me ErrYV\n Corecled: Y
P€rn6rcbutare Sultonate (PFBs)
Polnbbbutarcic &id (PF&A)

Peiluobde€re slromle (PFOS)

Peln@odeamic acid (PFoA)

Perltuobdode€ftic acid (PFDoA)

Pedtuoohern noic acid (PFHpA)

Peli uolDheram sulion.le (PFHXS)

Pernuoohexanoic acid (PFHXA)

Peduoononarclc acid (PFNA)

Perfl uooocllne sllfdamide (FosA)
Pernuo@octEne Sultsate (PFOS)

Pernuooocl.noc acid (PFoA)
PeduobDenlanolcacii {PFPA)
Pe.nuoFl€iEd@noic acid (PFTeA)

Pernuo@trideemic tald (PFTiA)
Perf uoDundeenoic acid (PFUnA)

13Ca PFOS

0.66
0.66
0.65
0.66
0.66
0.66
0.66
0.56
0.66
0.66

o.56
0.66

0.65
0.66

106

.* R"J{u..1
0.49
0.49
oa9
2.2
o.a9
08s
089
0.89
0.&9
oa9
089
0.89
2.2
0.89
0a9

u

U

U

U

u
U

U

U

U

U

OL

015
0.13
0.33
0,30
0.60
0.13
0.31
o.17
o24
0.11
0.15
025
o27
0.76
0.35
o35

57 - 153

70 - 130
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Client SES CoDstuciion & Fuel SeNicss, LLC

Analytical Data

Job Number: 28068623{
Sdg Numb6r: Eielson

Deie sampl.d: 07292014 1805

Date Reeived: 0ry0{2014 @55

EAFBi 4.s6.00r {01

2&-5a52+20

AmlttisMethod: DV-LC{O12
Prep ilethod; PFC leach

Dlutlon: 1.0

tuarFi6 oaiq ou142014 23fi
Piep Daie: O&O7DO14 1457

OV-LC{012 Perfl uonmie.l HydrdtboG

Amlysis Balch: 28c239@3 lnstMenl lD:

Pr€p Bai.n: 2*2379E5 Lab File lO:

LC-LCMS5

PC514H1.O45.d

lnitial \rt/.ighwolume: 10.59 I
Flmlwbighwolunle: 20 mL

I.j€ctio.Volume: 25 uL

Peln@Ebulane Sufonab (PFBs)
Pe bbbui.rci. *id (PFB,A)

Poduobd@re sulicnale (PFDS)

Perf uorod@mic acid €mA)
Pernuoodode€mL acid (PFDoA)

Pe.nuorcheDiarcic.cu (PFHpA)

Perruoohqarc Suhnale (PFExs)
PedluoDnerarcic &id (PFHXA)

Peilt]ollnoMrcic eid (PFNA)

Pedluoeoct..6 sulionamide (FOSA)

Pe.f, lrorcoclane Sulfonale (PFOS)

PeduoEoclanoic acid (PFOA)

Pedmopeftanoic acid (PFPA)

Pe uorotslEdecarcic acd (PFIeA)

Ped6birdeenoic Acid {PFT.iA)
P€lnsounde€Ric acd (PFIJnA)

0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.76
0.65
066
15
0.65
o.65

113

OL LOQ

0.15 0.46
0.13 0.s6
o.32 o.s6
o29 0.86

0.52 2.2
0.13 066
0 30 0.86

0.16 0.86
0.24 0.86

0.11 0.86
0.15 0,86
0.25 086
0.26 0.86

4.74 2.2

0.35 o.a6
0.35 o.a6

57 - 153
70- l*

U

U

U

U

U

U

.l
U

U

u
u
u

VJR.^rQ
q

I
I

I

tl(
5
4

Ii
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Clrmt SES CorBtucton & Fu€l S.ryic.3, LLC

Analytic.l Data

Job Nunb€r: 206852} 1

Sds Numb€r: Eiollon

D.b S€npl€d: 07292014 1650

Etb R@i6d: Gloaao1/t@56

EAFBOaSB.O0t{02

2&*2t21
Solld 2ao

DV-LCjO12

t_0

@11512014 @44
@to7no14 1857

LC_LClrlS5

PC5i4H14051.d

10.6 g

20 mL

25 u!

OV-LC.l,ol2 Pan@do.Ld Hy&e.rboE

An lyri. B.lch: 2&239@1 lrElnrEnt lD:

Pr€p Erbh: 2G237s Lrb EL lo:
rnill \.r.ighwolui6:
FinalWblghwolumol
ldocuon VolunEl

Amlri. qflr Con ci.dr Y
P.ri@llbll.rE sufioir.b (PFBS)

P€dr6llbd.mb.cid (PFB.q)

Poil@6d.crm albnd! (PFt s)
Peil@lod.c.rDb rtd (PFOA)

P. eFdod€e ic.ci.l (PFDoA)

P6d@oh.phnoic acid (PFHPA)

P.duobh.x.n6 sLrlionar. (PFHrs)
Po DDh.xamic ard (PFHXA)

P.dr,0ffimica'j (PFM)
P.rltDo..hE SuIdEtr*r. (FOSA)

Pe tuolEo.l.n€ SUIlrEl. (PFOS)

P.duorco.t noic acid (PFoA)
P€ittDop€ibrca.cid (PFPA)

P.drdddrd.ceicad (PFreA)
P.dt@lddecamic A.n (PFTdA)

Po,nuoEud..anolc acid (PFUiA)

lta PFO6

o.76
0.75
0.76
o16
0.76
0.76
0.37
0.76
0.76
0.76
o.?6
0.76
o.76
13
0.76
0.76

r(E
115

u
u
u
U

U

U

J

u
U

U

U

u
U

u
U

D( L@
0.1a 1.0
0.15 1.0
o3a 1.0
o31 t_0

o.72 2.5
0.15 1.0
0.35 1.0
0.19 1.0
o.2s to
o.12 'r.0

0.18 1.0
0.29 1.0
0.30 1.0
0.87 2.5
oal 1.0
o!1 1.0

57 - 153

RrQ*l
t'.

I
-u
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Client SES Constuc,ton & Fu6lSoNi.€s, LLC

Analytical Oata

Job Numb€r: 26058523_1
Sdg Number: Eielson

Dal€ SanDl.d: o7l3o2014 1245

Drt Reeived: @0ly2014 0955

EAFBo4-SE&'2aOl

2*5857!.22
9.1

Anallsi6Method: Dv-Lc{012
Prep Methodi PFC leach

Dillnim: 1.0

Amly.is DEle: @15?2014 @56

Prep Oate: @lo7Do14 1a67

Dv-Lc-ool2 Perfl @nnaled Hydr@rboE

analFi6 8.rch: 28G239e)4 lBlrum€nt lDl

P.ep Batch: 2&-2379a6 Lab Fil6lD:
LC_LCilS5
PC514H !/tG52.d

ale!fr uorohiar€ sulbnale (PFBS)

Pelf uoobut.mic.cid (PFBA)

Peduon dsE .ulronrne eFDs)
Peduood&amic .cld emA)
P6duoododocanoic acid (PFOoA)

Pernuoohept.mic acid (PFHP,A)

P.rnuoohexare soliomte (PFHxs)

Perf eEh.xarcic &id (PFrlxA)

llerfr uoEnonarcic eid (PFNA)

PeduoDoclane Sulrdamide (FOSA)

PeduoMctane sulbnate (PFos)
Pedmp@tanoic acid (PFOA)

Perttuoropenlanob acld (PFPA)

Pernuo6teirade@noic acid (PFTeA)

Perfl @otidecanoic raid (PFTiA)
Peduoloulrd€enoic acid (PFUiA)

13C8 PFOS

o.62
062
0.62
o.62
o.a
0.62
1.9

0.62
1.5
0.62
15
2.4
o.a
1.4
0.62
0.62

103

113

ldlial WbighwohJme: 10.69 O

Final Weighwdlmr 20 mL

ldecllon Vdum: 25 ul

OL LOO

0,14 0.62
o.12 0.82

0.31 0.82
o28 O.A2

0.50 2-1

0.12 0.o2
0.29 0,82
0.15 0.82

0.23 0.82

0,10 0,82
o.14 0.42

o24 0.42
o25 0.42
o.71 2.1

0.3 0u2
0.33 0€2

Aeepia@ UmnB

70- 130

U

U
U

U

U

U

U

U

U

U

PaQ"J
ll'

I

i
t{
k
u

J
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Client SES Consaucton & Fusl Ssrvies, LLC

Analytical Data

Job Numbor: 28054523-1
Sds Number Eielen

Dare sampled: 07/3&2014 1250

D:i6 Ree ved: oe04/2014 @55

EAFBO4.sB4o2aOS

28G5a52123
Solid

DV-LC-0012

10
o&112014 0109

LC-LCM55
PC514H1,O53.d

10.16 g

20 mL

25 uL

DV-LC{O'12 Perfiuon.dod Hydrocarbo..

An.lysisBatch: 2€d2390O4

Prep Baich: 280-237946

PernuorobLtare sulaonale (PFBs)
Porn@obdamrc acid (PFM)
Periuoode.are sllfonale (PFDS)

Pedluood@noic acid (PFDA)

Pe.iuoodode€noic acid (PFooa)

P€rf lorcheplarcic acid (PFHpA)

Pemuoohexae Sulfonaie (PFHxs)

F€ uoDhqamic acid (PFHXA)

Pe uorcnonarcicacid{PFNA)
Peduo6o.tane SulioEmide (FOSA)

Perf, uorco.tane Suliomie (PFos)
PeduoEo.tanoic acid (PFoA)
Perruoopenl.noic acid (PFPA)

PerlluorotetEdeenoicacid (PFIeA)

Pertluorofi decanoic Poid (Pfl nA)

Pernuoou.decanoic acid (PFUnA)

0.70
070
o.70
0.70
070

1.7
0.70
0.70
0.70
0.70
0.70
o.70
16
o.70
0.70

16

o! L@
0.16 0.93
0.14 0.93

0.35 093
031 093
0.66 2.3

o.14 0.93
0.33 0.93
a.1? 0.93
0.26 0.93
0.11 0.93

0.16 0.93

a.27 0.93
o2s o.93

o.ao 2.3

o.37 o 93
o.37 0 93

57 - 153

70- 130

u
U

U

J

U

U

u
u

U

R.n OIt

It
5_

TA
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Cliont SES Constuo-tion & Fu.l Ssrvic88, LLC

An€lytical Data

Job Number: 280'5452,1
Sdg Numb.r: Eielson

O.b S.ripled: 07802014 1345

Deh R.ei€d: @0zl/2014 €15
Lab SalrpL lD:

E FE0a-gE-00't405

2&58s23-24
a5

Diiniih:

ov-tc{ol2

1.0
t8l't52014 0121
@h7DO11 1l,67

LC_LCMS5

PC514H14@l.d
10.32 g

20 mL

25 d-

lrv.Lc{012 P.rtl@,ln t d |tdrd.rboB

Ar.Mn B.!dr 2&23€@4 lrd.wed lD:

Prep O.tch: 20-237s6 L.b Fib lO
ld0.lll\bigtll,olft:
Fin.l v\raichwolum:
rdeclion Volunl.:

An.ryte Orylvr Conect dr Y

P.dtuoobd.E sulk'r'.ie (PFSS)

Pedrcmbulamic &i, (PFBA)

PeilwDd...B 3'Ifon.!. (PFtls)
P.illoEdE.rcic acld (PFOA)

Peiluorodod...noic rcid (PFDoA)

tutnroiopt mi. add (PFHpA)
a+rnuo@h.r.B sullbn b (PFHxs)
P.ilwrhoxanolc acid (PFHxa)

P. monon.rcic .cE (PFNA)

P.dt@|ooct ft suhb.rnid. (Fos,q)
rE wtloct.ne sur6..!. (PFcrs)

Pedlonoclanoic.cid (PFoA)
P.d6op€r'i.mic.cid (PFPA)

Penirolollrrld,.€mic.dd (PFT6A)

Pe.tuoDlrid€c.mic Aod (PFTda)

Poit!orcundaenoic.cid (PFUnA)

t3c8 PFOA
13Ca PFOS

051
061
061
0.61

0.61
o3l
0,61
0.61

0.50
061
3,3
0.61
0.61

0.61

0.61

1@
104

.* Rr^rQ,-.d
0.81
031
o!1
0.81
2.O

o.al
0.41
0.al
0.81

0.al
o.al
o.al
0.81

2.O

0.4't
oa1

U

U

U

U

U

t
U
U

J
U

U

U

U

U

OL

0.14
o-12
030
o.27
0.f8
o.12
0.28
0.1!
0.22
0.099
o.1a
0.23
o.24
0.70

0.32
0.32

( 

I

I
4
(a

(^

I
57 -153
70 - 13ll
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Cllont SES Congtuclton & FuelS. lc a, LLC

Analytical D.ta

Job Nurnb€r: 2806€52$1
Sdg Nunber: Eiolson

D.h S.mplodr 0780201.1 1520

O.b R@iv6d: OOO4a0l4 (b55
Lr! sanpl6lDl

EAFBa3.sOao,t{O l

2&5852$25
Solld

OV-LC-00'12 Pc.n@dr.l.d Hyd@rboB

ov-Lca12

1.0

0&152014 0133

@/o7no11 1a57

2&-23S4
2*237*6 Lab Fib tD:

LC_LCMS5

PC51:lHl /O55.d

1057 g

20 mL

25 uL

An re Dryl /t cor.d.d: Y
P.drF'l,bui. surioEb{PFas)
P€dmlobut mi. acid (PFBA)

PolnEod€c.n€ .urtun 16 (PFos)
P..i@oddmic &il (PFOA)

P.riuo,ldod..amic adj (PFOoA)

Pedlbroh€fi mb.cid (PFHPA)

Peft'ollh€xrno Sultbn.il (PFHxs)

P6duooh€!.mlc.cu (PFHTA)

P..nmmh &id (PFM)
Per{isrod.n€ Sullooanid. (FOSA)

P.fl uoDod.m Sulio.EL (PFOS)

P..iuoooci.noic acid (PFoA)
P.,tl@op.lrLnoic acd (PFPA)

P.d!6o6!h.d@ic *H (PFT.A)
Feil@Ebi.recamic A.id (PFTda)
P.dl@Eundcc.noic acid (PFUiA)

1r, PFOS

0.@
0.69
0.60
0.@
0.@
0.@
0.36
0.69
o.@
0.69
2.7
069
0.69
1.6
0_@

0.@

16
1(B

U
u
U
U

U

U
J
IJ

U

U

IJ

U

U

U

ot- toQ
0.16 0.90
0,14 0.90
0.35 0.90
0.31 0.93
0.66 2.3
0.14 0.90
0.32 0.93
0.17 0.93
0.25 0.96
o.fi 0.90
o.t6 0.93
o27 0.93
o.2a 0.93
o.ao 2.3
o37 0.93
o.37 0$

57 - 1f,3
m-13{)

R*,Q*l

5
u

I
tA

j
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Rellerver: Kllchim.

DATA VALII'ATION WORXSHEETS
VOLATILO ORCAMCS

Dd€: 916

Pmject:-E!b9!-.AI!--sDG: l!@j!E!:L-M!tri/No. srmplct::!e!!:2'liEg!:L-

L Technicd Holdbg TIme!

Srmph Prc3enition, Hendllng snd Trrnlporl

L l lavc 0ll srmples been prescnq.l mrr€clly!

2. l lale ssmple leinperatures beeo kept at 4' C (+ or - 2 ')? N/A

3. Were ,ll samplos rec€ivcd in proper conditior?

.t. Were ,n\ qualilications rcquired based on Ihis infonnadon?

coolcri rr, 0.5, 1.8 C

B. Chain oI Cultod}

I were all sarnplcs propcrly recoded on C(rcsl'

2. Were oonecl analtses plTforncd on sunples? No

C. Holding Times

I Werc rampl.i c\rracred and anal)zdt \r ilhin acceplable holding rirnes l No

2. Were any qu{liiications requircd based on this informalion ?

water Sanpb.l 7 dot"
Soil.nd *dlment srmplc! U dafs

an
an

10 dars Analysb
Analfsis

8/ll
8/15

Bttch

23q)03

23900,t

7naln9
7t29J130

II. GC/MS In .ument Performancs Ch€ck

I were inrtrumenl performance chc'ck samples run fior each analrsis f,!Trod']

2 Wre ion abundance crilciia m.l for BFB snalrsis 2 No

3. Do iaboratorj lDrms mrtch r3w dalal

4. \vere anl qualilicatiorls rcquned bas€d on this informatior'l

Colnnent!/Qr&llfi crtion!l

None



DATA VAUDATION WORXSHEETS
VOI,ATILE ORGAMCS

Rcvlew€n Kltchlnc! lr.le_9/6

Proj.ct Elcllob AFB SDG: 2m-58523.1 Mrtrll/Nlr Srmpkt: Sotl.2{. Scd-l

u, Infttrl Critbration

l. W€re conect numb€rs (5) and concentralions (5, 10, 50, l0O, 200 ng/ul) ol
standlrds u$d lor initial crlibration slandarals to establish calibrarion curve?

N/A

2. wer€ the RRIS tfieater than or equal io 0 050? RI{r at greater ahan or equal to
0.010 for the Door resaotrse comoounds.

No

3 Were RR! RSDS slrhro l0%: 400/0 for compoundr e\hrbrl'jlg noor re$ons'

4 Were rerentjon Tjmes rRTsl with;n acc.plable RT windows? No N/A

CoBm.ott/Qurlillc.tiDn!l

ICV 8/14@t 5:42fr 280-239o02ntr-PFOA ,\ii {ii1 ' .r! ,i i.,,i, \i1 il: l

RRF

1.336

0.949

a.o74

o.971

1.0/t6

0.888

1.067

0.832

0-932

9.035

Mean
RRF

1.OO3aA

RSD

o.33211

o.05489

o.01011

0,03289

0.04211

0.11s89

0.06311

o.L77A9

0.07189

0.11029

0.00301

0.00010

0.00108

o.00777

0.01343

0.00398

0.02954

0.00516

o.16a39 o.021049

o.15

14-5% % RSD



DATA VALIDATION WORI<SHEETS
VOLATILE ORGANICS

Drtc:-916-.-
Reviewcr:

Projecr: Eiekon AFB sDG: 2E0-s8s23-r MdrlI,/No ssmpl€8iEqE3la-S941--

L Wcre co iNing calibralion sampies nm at thc required fiequenq and compared

to fie corr()ct initial calibralion?

2 Were the oPening conlinuing calibration

compomds $ealet than or equal 1o 0.050? RRF
RRFS trcr seml-volalilc organic

al €r{ater tlan or cqual to 0 010 lbr

3 Was lhe cloiing co inuing calibration RRIS for scmi-rolatile organic comPounds

€reater than or equsl 0.0 I0 lor ali compounds?

4 were %D b€t\reen the nitiat calibratioD RRF 
'nd 

thc opening continuing

calibration RRIS & ithin + or - 30% l

5 Were %0D b€twccn lhe iniltal calibration RRF and the closing contnuing calibration

RRfs u'ilhin + or - 30% for ail resPo ers l

EAFBOISBOOI40l lhru EAFB02-SB0o2{05

ccv280-239003/24 Ett4taz0Ot %D<13o/o
EAFBo2-SB{o3.OO3 thlu EAFB01'SB{01{02

CCV280-239003/35 At14t422:16 r/oD<16%

EAFBoI'S&OO1-902 thr! EAFB09SB{04_010O1

CCV280-239003/4'1 8/lS@.A0:o1 a/oD<llo/r

EAFBO4_SB4o3_OO2 lhru EAEBo3_SB_OO1_1

CCV280-239003/4'1 A/15?L0O:O'7'/"D<1lv'
EAFm4s+OO3{o2 lhru EAFB03€+001'1

CCV280-239003/s4 8/15602r10 %D<18%

PIOS = l0 i-9 55/9.55 = 5 8%

PFDoA = 5.00-4.9715 00 = 0.6%

PFH$ = 10 0-9.48/100 = 5.2%

PFIIXA : 10.0-9.48/10 o = 5.2%

PFHXA = 5.00-4.55/s.00 = 8 8%



DATA VALII'ATION WORXSHEETS
VOLATILf, ORGANICS

Reviewer. Kitchinsl Drt€: 916

Pml.ct:-E!e!!e!--AIE-sDG: l!9:!!53!:L-M.tri/No. s.mPhqjq!E!!L.,]!sL!-

Blankr

I W.:re an! targcl or non{argel compourds reporled in laboratory prep or
calibrdion bhnlis?

2 wcre mclhod bl0nli anahses peribmred at required licqueDcy. and lbr esch

GC/MS slsrsn u$d b andh". sainplcs for e{ch n?c of eslysis (i.e., matri\)?

3. wu€ ant qualificalions r.quircd based on lhis i i,mation/ Based on the 5X n e
or 'Iable 6 in the pidelines: Blank <CRQL: sampl. <CRQL rhcn U

Iil,rnk >/=CRQL: samplc <CRQL thcn t,
l3l.r i >CRQL: $rnple >CRQL bur <blarft drcn U

Comm€rti/QurllficrtioD$l

l/ts 280-237985/l-A 8/l4r4l7:58 all nor-dctects

i,,{B 280-237986n -A 8/1 5ra:00: I 9 all rcir-dclcctr

VL Syltcm Monttorins Compound! (Surrus.te Spik€i)

L Wcre laboraton surrogate recoveics calculated and repor(ed corrccth?

2. Wcrc surrogale re.oreries trilhm acrjeptrhlc ltrmls?

3. Wcre or qualifioalios rcqujred hased oD surrosrle s"ilc QC inlormslion:)

Commen$/Qudificltion!

QC oitcria

Range

l3c8 PFOA

(57- r53)

sBiSD: l0l-l1l%

l3c8 PFOS

(70-130)

86-126%

4



DATA VALIDATION WORXSHf, ETS
VOI-ATILE ORGANICS

Revklw.r: Kltchinl! Drtc: 916

Pmjecr:-_l&!sE_4EE_-sDG: _lQq!!5211_MItrirNG srmpleii:9qLllLgs!:L

vlr, Mstrir Spik€!/Mrtrir Splk€ Duplicrt.!

L Wcrc MSMSD \ample. llnall7eil ar r.qurred liequcnc! lor each rmple marri\'

I Were MS^.ISD re lls for recoicn and RPD rvilhin ad\ison limits?

3. Wcre Samplcs used lbr MS/MSD field blanls?

4 Wcre laboroton repon€d resulls correcth calculalcd Aom ra$ data?

5. W.'re any qualifications r€quir.d, bascd on resuhs oI MSA,'{SD sampler in
coniunclion rvith olher QC informalion T parent sample only

Coll!ment./Qudficrlhn3r
EAFB0T-SB-00I40IMS/MSD EAFB0I-SB40I{02 MS ISD
alv@2tto2t?ttrs 8ll1@21t5222.04
MS=72-108% MS = 69-102%
MSD=74-109olo MSD=38.0-108% PrIeA/PIJrriAio$ R s MS okar-no quals

RPD s=0-13% RPD s= l'60%
PfDS Ms = 29.8/27.5 = 108.4% PFDoA MS = 25.0/24.7 = l0l 2%
PIDS= 26 3/27.6 = 95 3% PFDoA MSD = 24.6/24.3 = 101.2%
PFDS-RPD = 12.5% PFDoA-R?D = 1.6%

EAFEOS.SD{OT4OI MS/MSI)
t/ lg4o r:{S/01:5a

MS = 9l-! l2%
MSD = 87- n5%
Ri,D = 0-12%
I'FDS MS = 23.122 0 = l05.9ez
['FDS MsD = 23.821.7 = 106 7%
I)I'DS RPI) = 0 5/23 55 = 2.l%



I'ATA VALIDATION WORXSHEETS
VOLATILE ORGANICS

Revie*.r: Xitchlnss Drt ._916

Pmj.cc-8ts&ea-.4I!-sDc: -!!9jS52J:!-MrtrlrNo. s.Dpl.!: solt-24. sed-l

VUL lrborrrory Cotrlrol S.Dple (LCS)

L Werc LCS samples rtn at correct trdquency lix each matrix samplesil No N/A

2. w.Ie LCS calculations plrlbrmcd conecdy, and did labralory reponed valucx'

malch ra\v data? Were r€{overies wilhin laboralory QC lilDils?

4. Wcre any qualificalions requirsl based on l-CS dala in conjunclion lril}| odlcr QC

Comm.n&/Qurlitrcrtion!: LCS 2E0-237985n-A 8/lJa0l8!l0r 9O.0-lIl%
PFH = 18.719.s = 95.9%

t-ls ?ln'237984;12-A A l5A0o,32t 92.0-112"/.
PFPA = I9.1/19.6 = 97.4olo

tx. Ina€rnrl Srudrrds

I Wcre standsrd arca counl$ rrilhin a laclor of -36% to +130%, and -60 lo +155%
from asvxialql csiibration slandard?

N/A

2. Wcre rclention limes ol inlemal standard within + or - 30 seconds ol retention
time of associated calibration check?

No

3 W.re any qualficstions requirc{t ba-ied on intem{l standard rerults?

Lffi rrcr counr rr.ar?dcs for:

EAf B03-SB-00 l-{x)t-P.rfl uorooctmoic Sutrotrrr€-11'.
EArB0!SB40l-.001, EAFB03-SB-00,1-010- Pertluomnonaroic rcld-..1 .J,:.1",

f, AFB0}SB-0Ol40tlrl. EAtrB0}.SB-{XH4loDI-.I cotl|pound!.-'J'.



R.vLtrrr: Kitchinr3

DATA VALIDATION WORXSHEETS
VOI,ITILE ORGANICS

Drle 916

Pmjccc ElchonAFB sDG:l!!g::!!!!lr:L-M!rrtu/No.srmpl€i:-rEsiL2lL.ilsg:l

X/)U. Compound ldentificailon/Qurntitication atrd R.portcd Contlrcl Requind

Qu&rtlfi cntion Llmits (CRQl,s)

l . wcrc smplc resulls corr6t\' calculaled .lnd reponed bt_ latrralon l

2 Arc relad\t relenlion timcs (RR I s) 1r itht:1 + or - 0 06 RRT units oi standard

RRT'i

3. Wcrc CRQI-S adjuslld 10 relect samplc dilutbns and drv \reiSht fsctors not

accou ed for br the methl)(l.] Perccnl moislurc >70ol. moisnrc< 9fflo: nondel€lls'trj
detecls-J Moisture 90% then nondcle€ts-R delectsJ.

,r Werc aq'' lflboraton QA/QC srmple rcsulls calculated from p€slis dcrited using

manual ituefrarion?

5. Werc mr qualilicalions requrred bas€d on this idbrmation?

Comnents/Qu.lilicatloni:

No ran datr r€vlew-"level III

X[. Field QC

L Wu€ an] I icld Duplic0tes associated will lhis SDG?

t'Ycs, irerc RPDS tccrplablc (50% tur \raler samplcs, l00a/o for soil No

2 Wcrc .fl lield blar is or equipmurl nnsale5 assrLialed lridr lhis SDG?

a. Il rcs, rrYN- anl compounds reponed jn sarnpler >lDl.?

b. were llny qualilications requircd ba*d on this inlinmation?

Commetrts/Qurliarcatiolls:
EAFB0I-SB-001{m2l EAFBot-SB.00l{102

Bolh samples at non'delects

EAFBoT-SB.+01{OI/ EATBOI-SB-{X)I-mt RPD

o,to Pe dor(Btdoic a.;d 0.40 6{,_7r/"

EAFB03-SD-00l-{ml---t eieu dap caaceled by client



DATA VALIDATION WORKSHEf,TS
VOLATILE ORCANICS

R€{i$er: Kitchinei Drie: 916

Proj€ct!.-Elebs_4EE_sDc; -!!!:!!54l_Marrir/No. samplc!!-SqlLLL Sa!!:l

XIIL Ovcrrtl Ai.e.!m€ ofDrta

I Are there anv specific concems or limitalions regardrng the data ri lhis SDG?

CommeDti/Qurlif cstionil



 

 

 
Appendix E 

Investigation-Derived Waste Manifest 
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*** IN CASE OF EMERGENCY CALL 1-800-424~9300 Contract# 7619 *~* 95-919-AK2309l(NM) 
NON-HAZARDOUS WASTE MANIFEST 

Please print or type (Form designed for use on elite (12 pitch) typewriter) 
r .... .,. 

NON-HAZARDOUS 11 . Generator's u; EPA ID No. Manifest 2 3 Q 9 1 A 12. Page 1 WASTE MANIFEST A K 1 7 0 0 2 8 6 4 6 Document No. 1 1 ... 
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